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ADSTRACT
STUDIES OF TRAHOPLANTING OF IRRIGATFD COTTON

By
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The scops of transplanting cottorn under Arplgated
conditions was fleld teoted during 1979 4o 1981 with two
eultivers (MCU 9 and Varslakshmi), two methods of raising
nurgery (Pai nurgery and polythene beg) and three sges of
geedling (20, 40 and 60 days) compared with the direct
secding during the normal sowing periocd {(14th Auguct) in
a rendomised blocks design, replicated thrice during 197%.
In the next year, two ages of cecdlings (30 and 45 days)
and the direct secding were coupored at three levels of B
(90, 120 and 150 kg li/ha) under three detes of sowing (14th
August, 29th August end 13th September). In 1981, three
agos (20, .30 and 45 daye) aend the direct seeding were
gbtudiod st two populatlon levele (17,860 and 22,222 planis/ha)
under the three dates of gowlng in a gplit plot design,

replicated thrice.



The hybrid, Verslakshni yielded better then KCU @
voth under direct sovn and trancplanted conditions. Eeedlings
raised from pail nursery end polythene bage dlé not differ in
thelr yicld potential. Owing to cheapness, easc of roaising
and meintenance, pal nursory offered greater scope for laerge
geale adeption. The extent of establishment of meedlinge in
the main field was 92-98 as ageinst 86-92 'por cent with the
direct seeding.

The crops sown and transplonted on 14th August were
superior in grovth and yield conponento owing to prevalcenee
of optinun weather conditions, Prngressige reduction in
seed cotton yleld was observed with & successive fortnightly
ghift in cowing and trancplenting from 14th Auguat o 15th
Septenbers The solar radiation levels received during the
cropping period eccounted for 74 per cent of variations in

the secd cotton yleld.

The boll maturation and harveeting pericds were shorte
ened by 10«15 days in the 1&t6‘GQWﬁ ecrops duo to an incyrease
in relative temperature disparity (RTD) from October to March.
Progressive decrease in the accumulated photothermal unite
(PTU) and solar rediation levels (SR) were observed as the
sowlngs and transplentings wemé delayed. It wae predicted
that an sccumulated PIV of 27,000 (2500 growing dogree days
and a quantun of 40,000 Cal em~2(222 Cal om™° dey™') of &R
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would be roquired to produce 30 q/ha of seed cotton. The
solar energy couversion efficlency was greater in 14%th August
gown and trangplanted crops. The net return was high in the

14th August crops.

Applicetion of N at 120 hg/ha wao cconomical for the
14th Auguet gowing and 90 kg L/ha for late sown crops.
Hitrogen application promoted the solar energy convergion

efficiency and P and X uptake.

The higher population increased the seed cotton yield
with 29tvh August and 13th September crops, wheress, for the

14 th Augpot crops, the population levels were of no consequence,

The transplanted crops were shorter with lesser LAI and
TiP than the direct secded ones due 1o lag period observed
éuring the egtablishment stage coupled with an early shiflt

%0 the reproductive phase,

in 1979, the 20 éay o0ld secdling wag supcrior in sced
cotton yicld over the 40 and 60 day old seedlings and produced
as nuch as 97 psyr cent of the direct sown crops. During 1980
and '81 the 30 day old seedling was superior in seced cottom
vield to the direct sowing and lhe 45 day old seedling,
coupled with a reduction in fielé cduration by two weeks,
The wean increase in seed cotton yield registersed by the %0

day old seedling was 4.80, 6.68, 534 g/ha, respectively,



over the direci secdlng unéer 14th Avgust, 29th Auguet and
13th September, In both the yeaors, the seed cotton yleld
from the 30 day o0ld seedling itroansplanted on 29th Augzust

wag comparsble with that of the direct secded crops sown

on 14th August. Iilkewise, transplanting the 30 day 0ld seelf-
ling on 13th Ueptember resulted in an increcased yield by

2.64 g/ha then the 29th Auguet direct sown crops. The net
return ané return per rupee¢ lnvested wes high with the %0 day

0l1d seedling,

The resulvs of the present study have brougchi out
the advantegc of the iransplenting over the comventional
dircet sowing, especially under lesie sown conditions,
Rzising the pai nursery in advance and traneplenting 30 day:
0ld geedling eerly in the season vould result in yield
advantage over the direct seeding., In case of anticipated
delay in ithe evailebility of the mainfield oné water recelpt
for irrigation, traneplanting proves more beneficlal to the
lete direct geeding. 1In water sccrelty areas,; nurserlies cen
be roised at required intervals end seedlinge transplanted
in a phused manncer. Ghusgtrancplenting in cotion proves
to be @ viable agronomic prsctice to meke good the probable

yield loos of late secding.
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CHAPTER I
INTROTZUCTION

Inéie has the unique distinction of growing cotton in
a largest area of 8,1 million hectares amongst the cotton
growing countries of the world, accounting for acbout 10 per
cent of {the total area under this crope It ranks 4th in
procduction, next to USSR, Chine and USA with an averege yield
of 176 kg of lint/ha. In Lamil Nadu,it is grown in 328 thousand
hectaresy, out of which 48 per cent 1s under irrigation. In
production, it rvenkts 3rd (496 thousand bales) with a mcen yiela
of 257 kg of lintg/ha.

Cotton is & long season plant, requiring wvniformly high
temperature during the growing scason and alsc adcquate sune
shine hours curing the period of early growih to“full bloom.
The specific climatic requirement of the crop limits its cultie
vation tc warmcr reglong. Ii1 is very csensitive to the changes
in climatic conditions. Hencejthe optimum sowing periocd should
provide the weather requirements of the crop at the required
lcvel. The optimum time has been gouna to vary within the gowe
ing geason of & place, Deiayeé gowings invariabiy result in
reduced yields. 4Yhe delay in sowing under certaln situstions
becomes unavoldable due to. eéarcxty of water for irrigation.
Under such contingencico, in the case of other crops, nurseries
are raised at the optimum periods and seedlings transplanted

later. Such technologieg are not practised in cotton.



Attempts were made to transplent cotton by raising
nurgeries as practi@ed in cereal crops. Yield levels were
far fron satisfactory owing to poor eatgblishment ag compared
to the direct seeded crops. veedlings were also raised in
polythene bagn and transplanted. Though the yield level wes
comperable with direct sowlng, the cost in raleing geedlings
is ‘oo high for adoption under lavrge scale, 0f late, similar
to dapog nursery in rices pai nurseries were developed in
Temil Nacu with a high per cent of success in the establishe
ment of seedlin s. The information on the optimum age of
geedlings, comparative performance with direct sown crops
under different datee in a season and other egronomic practices

available are meagre.
The present investigation was therefore taken up %o

i) evaluate the different mothods of ralsing seedlings
ii) fix the optimum age of seedlings for transplanting

iii) compare the performance of transplanted crops with
dircct seeding under differcnt dates in the winter

geason

iv) gtudy the response of transplanted crop to nitrogen

and populavion levels

v) siudy the seasonal influence on growth and yield of
cotton.
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CHAPLER IX
REVIEY O LITFRATURE

Cotton is an important commercial crop grown in winter
as well as in summer under isrigated condltions. Cotion is
very specific %o its climatic requirements snd reacts unfavour-
ably for any shift in souwing dete from the normal period.
Experiments have conclusively proved that late sowing in a
loculity inveriably resulis in reduced yield., lowever,
practically it becomes d1fficult to stick to optimum time of
gowing., Late harvest of previous crop, unfavourable soil
concition for the prepuration of land owiné to inclewent
weather, non-svailability of water for irrigation, uncertainty
in receipt of water in cenale wsre gone of the causes which
lezd to delayed sowing. Under such sisuations, to minimise
the magnitude of yield losses due to delayed sowings, agronomic
practices such as adoption of closer spacing, dibbling the seeds
with minimal tillage in stubbles of the previous crops are
advocated. The resulis of the recent investigations with
trancplenting of cotton through mseedlings ralsed at the opiinuvm
period in advance offer scopeffar mitigating the ill- e¢ffects

of lete sowing,.

Relevant literature on

i) Nursery techniques and transplanting in cotton,
ii) “ffect of sowing dates and weather paramcitcers on growth,

yield components, yield and quality characters.



iii) Effect of nitrogen on growth, yield components, yield

ané quality choracters,

{

iv) nifect of plant population on growth, yleld components,

yield enc¢ guality characters.

v) Studics on nutrient uptake, which may throw some light

on the problem chosen are reviewed in the following pages.

2.1. Bursery techniques and itransplanting
2.1.1. Vegetative propagation: Cotton is a tap rooted plant.
As such édirecti seeding is the rule. ¥With the introduction of

hybrid cottone for large scale cultivation the cost of seeds
hag escalated because of the labour intensive hybrié sced

production systenm.

Attempts were therefore made %o propegate the plants
through cuttings as in other horticultursal crops. Hard and
gemnlhard wood cuttings from monopodial branches were made to
root in the field nurseries by treating them with plant
hormoncs like 2,4~% and planted after 45 days (Sheelavantan
et al., 1975). Inostead of field nurseries, the cutiings were
made to root in polythene bzgs and this method was found use-
ful 1in propegating and malntaining the parents used for
hybridisation (Paulas, 1979). ‘The possibility of alr loyering
was establighed by Mehetre ané Thombre (1977) in sterile plants,
‘Ehey obgerved the root formatiqn within 28 « 39 days and

complete establishment of layers was obeerved. The large scale



afdoption of this method was not feaerible becausce of the sophige
ticated technicues involved in producing large number of alr

layers,

2.1.2, Transplanting through scedling: In Maharastra, Fulkarni

et gl. (1961), succeeced in transplanting 22 days old secedlings
of CO 4 long staple colton raised in field nurseries with more
then 95 per cent establishment in the méin field, At Coimbatore,
Palaniappan end Rensswamy (1974) through their field studies
observed & reduction in yield to the tune of 80 per cent wimm oottm
wag trangplanted with seedlings, raisedlfrom fileld nurseries &g ’
compared to thav from the direct sown crop. Scedlings raiseq
from specially prepared nurseries in which the top soll was
removed to & Cepth of 15 om and refilled with pea haulms to &
depth of 7.5 cm over leid with soil and conmpost were iried by
Govil end Bingh (1977) in Utter Pradesh. They observed, direct
geeding to be advantageous over transplanting, however, they
recommended the use of seedlings s0 raised, for gap filling in

the direct sovwn crops.

Investigations by;Gaffer et al. (1979) in Fgypt as well,
_ inficated the superiority of direct seeded crop in its yielding
ability over transplanted crop, even undé: late sown conditions.
Thceee observations pointed to the feésibiiity of transplanting
cotton, eventhough, the yield with transplanted crop fell short

of ¢irceet sown crop.



In Mzharastra, Bodade (1965), compered the performance
01 crop with seedlings raised under different methods against
the direct sowing., He obscrved better establishment vwith seed-
ling raiseé in polythene bags andé leafl cups in the main field
(80%), as compared to direct seeding (724), ILater ctudies on
this aspect revealed that seedlings of 45 day old ralsed in
polythene bags performed better than direct sown crops even
uncer rainfeé conditions (Kaiwar, 1972 andé Singh and Jain, 1974).
In Rajasthean, Mathur ¢t al. (1976), recorded maximum plant stand
and Incrcased yields when cotton was transplanted from the scede
lings raised in polythenc bags, Besldes, the transplented crop
encured the high temperature and wind erosion hazerds éuring the
normal sowing period in the month of April, most successfully
than the direct sown crops. Owing to high cost involved in the
procduction of seedlings in polythene bage, it was recommendcd

for gap filling in the direct sown crops.

The tap root system of cotton is the bottle ncck in
transplanting. %o obviate this difficulty, atlempis were made
to arrest the tap root growth and to induce the fibrous root
gysten in the geedling stage,by providing an impsrvious layer
below the rooting medium. In %emil Naduw, for cotton, 'Dal
nursery' was attenmpted, simulating Tapog method of raising
rice seedlings. The nursery can be rolled like a mat cnd taken
to the main field at the time of trensplanting (Arunachalsm and

Remanujem, 1981).



The authors reported, increased yleld, reduction in field
duration to the tune of 15 « 20 days, avoidance of late sowing,

reduction in water use and plant protection,

2.1.3. Standardisation of nursery technigueg:s Based on the

results of the siudies conducted at the Cotton and 1iillet
Ixperiment *tation, Xoilpattl, the following practices were
fornulated and recommended for adoption (Arunachalam and

Remanujam, 1981},

Input requircment for producing seedlings to plent one hecgtare
of main field

Input Yariety liybrid

Nursery area . 25 n? 12.5 0l

Polythene sheet 30 m° 15,0 m°

013 gunny 30 mo 15.0 m°

Yarm yard menure anté sand

mixture at 1:1 ratio 100 kg 60 kg

Seed rate (4cid delinted) 8.75 kg @ 2.0 kg o
350 gm/m @ 160 gr/mc

Ti-smmonium phosphate 14250 kg o 0.625 kg 2
@ 50 gm/m ® 50 gm/m

2.%1.4. Effect of age oi seedling on seced cotbon yleld: Age of

gseedling in cotiton as in cereals exhibited & negative relation-
ghip on seed cotton yicld. Studles made by Arunachalem and
Ramanujem (1981) indicated that the optinum age of seedling
varied with the varieties. The seed%ings of ¥CU 8, trang=-

planied from Fai nurscry at 20 days resulted in 28 per cent



increased yicld over direct seeded crop, while, 45 day old
seedling registerced only 9 per cent increase. In the case of
Varalakehni 40 day old seedling gave the maxinum seed cotton
yicld emounting to an increase of 16 per cent over the direct
seedéd crop. Trangplanting of 40 day 0ld seedling of I'CU 7 and
35 day 0ld seocdling of Varalakshml in rice fallows, recorded con=-
pareble yield of seed cotton with that of thelr respective direct

govn crops (Parthasarathy, 1979).

Studies carrled out at the Tamil Hadu Rice ERescarch
Ingtitute Aﬁuthﬁrai, indicated that transplanting of 25 day o0ld
secdling of MCU 7 and KQHC cbtained from the advance nurseries
resulted in an inereascd seed cotion yield by 3.6 and 2,2 g/ha,
regpectively, over thelr direct seeded crops dibbled on the day
of itransplanting (Arunachaelam, 1981). Under rainfecd condition,
Krishnadoss et al. (1979) observed that transplanting of 40 day
0ld seedling of Veralalkehmi, resulted in 11 per cent increase

in yiocld over the cirect sown crop.

2.1.5. Effect of ape of seediing on field duration: FPield

duration is of great importance in mulvtiple cropping systems

t0 accomodate more number of crops peyr unit time. Transplont-
ing facilitates reduction in field duration of +the crop, thus,
proving to be a viable Agronomic technology for multiple crope
ping systems. Agronomic investigationsindicate a gradval
reduction in field duration as the ege of seedlinge at pleniing

increases. “the reduction in the duratien was about 20 days



when 40 day old seedlingwere planted (Arunachalan and Ramanujem,
19681). A reduction to the tune of 40 days wag observed by
Parthasarathy (1979) in MCU 7 cotton using 40 day old eeedling
for transplenting. Howewer, in Varalakehml the reduction in
{field duration was only 20 deys,when %5 day 0ld seedling wes

trangplanted,

2.2+ Effect of oowing dales ond weather peramecters on growth,

yielé and gualily characters
2e2¢%1s Lifect on growth end yield components: Farlicr works

done in ILgypt, Sudan and elsevhere threw light on the imporitance
of the optimunm sowing periods for cotion in mexinising the yield
end in reducing the crop losses duc 10 pest and dlgeases and
physiologica) disorders (Gregory et al., 1932, Lembert and
Crowiher, 1935)., The date of sowing of the cotton crop appears
to be a very important foctor thai affects ite growth and yield,
A8 & rule,cotton crop meels with s8lightly different conditiouns
of day length, temperature and humidity during i1te two main
phases viz., vegetative and reproductive phases., The crop
should therefore be sown, so thaiv the optlmum geasonal condéitions
coincide with the two phases to oxploit the meximum yield

potential of a variety (Dastur, 1659).

Meny authors from thelr studles cbserved that early sowe
ing in the secason resulted in optimvm vegetative growih and

nore number of bolls with increased weight which ultimately
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increased the yield over the late sown crops (Kenniyen and
Balasubramanian, 19%52; Kalyansraman and Rangaswanmy, 19573
Sharma, 1961; Shcekhawat and Chundawat, 1970 and Misra and
Malik, 1979).

Ce242+ Optimum pericd of sowings OSowing time io automatically
adjusted by long practice and experience., It is possible that
the best sowing period would vary in differcent parts of the
gsane tract. No general principle could be laié down for £33
ing the optimum sowing period as the cyop in each tract has to
be studled separately on account of different combinations of
goil and season. In some tracts the range of sowing period may

be wide, while,in others it may be narrow (Dastur, 1959):

The results of the studles conducted at Coimbatore to
fix the normal sowing period for winter Cambodia cotion indi-
cated a reduection in yield by 42 per cent when sowing was

delayed to October as against Seplember (Anon, 1930).

Ranniyan and Balasubromanian (1952) observed progressive
and rapid decline in yield ag the sowing was ghifted from 5th
September to 20th October. The resulte of recent studics by
Chary and Balasubramonian (1976) broughtout the advantaoge of
advaneing the sowings. Early Auguet sowings resulted in higher
yielde and the [iret foritnight of August was found to be the
optimum period for the varlety WUCTU 5, With regard to cummer

cotton for Coimbatore,tract sowing by Lecember-January was
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found not congeniel for high yleld (Kalyenaraman and Rangaswany,
195.7). Subsequently, Sivakumar (1977) observed that the optirum

period for MCU 7 summer cotton was 20th February.

The optimum sowing period for winter Cambodia cotton in
the Parambikulsm Aliyer Project area was from 15th to 30th
September {(Gopalaswamy and klangovan, 1977). Balasubramanien
et al. (1979) from their field sgtudies concluded that advancing
the oowings of summer cotton in the southern districte of Tamil
Nadu to Febréary 15th from March first week resulted in an
increased yilold. In South Arcot district of Tamil Nadu,early
gowings in December-January were advocated instead of March
sowing for higher yield due to less centabescent flowers, For
the same district, the month of August was found to be the
optimum period for winter crop (Remachemdran and Sethureman,
1955) .«

In Perbhaeni (Meharashira), the normal sowing date was
obeserved as 4th August. bLarly sowings by 19th April resulted
in & much as 211 per cont increased yield over the normal
date, Vhen eéwing date wag shifted to 5th July, the increase
wag only 20 per cent. 1In Siruguépa, 15th July sowings increased
the yield by 32 per cent over the normal date of 14th August,
Advancing the sowings from normal date to 31st July, the ine
crease was 14 per cent. In Ralchur the yleld increase wag 47

per cent when the sowings were taken up on 1st May, while, the
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increase was only 17 per cent for the 1st June sowings
(Koraddi et al., 1980). In Utter Pradesh, Sharma (1961)
observed, April 1st wac the optimun sowing date, while, subae-
quent findings of Singh et al. (1968) and Govil and Singh
(1977) revealed that 15th March was better then later sowings,
Migra and lelik (1979) under Benaras condltions observed the

optimum date of sowing to be 12th Mcy.

In Rajasthan, Simlote gt al. (1967) concluded that the
sowing on April 30th was superlor to other delayed sowings.
However, later studies by Shekhawat and Chundawat (1970)
indicated a2 reduction in yield when sowings were deleyed from
20th April to 19th June. For NWomar tract of Madhys Pradesh,
Singh et al. (1969) suggested mid-May sowings for increased
yileld. Dagtur (1959) observed that different straing had
different optimun perlods 6f sowing in the same locality in
Punjab and the optimum periocd was from late May to June.
Subsequently, Singh (1967) suggested that sowings should be
completed beforc lay for bevter yield.

Parry (1961) observed early March to be the opbtinmum
sowing time in Sahara regions. Couilloud and Daeschner (1971)
from Iran did not flind eny yield difference, when cotton wap
gown in Februsry or mide-April. Srisook gt al. (1973) in
Central plains of Thalwan, observed thet Tecember gowlngs gave
hirher seed cotton yield. In Bangaladech,Sobhan (1979) =ug-
gested to complete the sowings during the first fortnight of
September for higher yileld.
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The time at which cotton should be planted depende on
weather conditions which vary widely from onc plece to another
and also from year to year, 1In fact, during the whole ycer
there ie hardly any date on which planting docs not toke place
in one or another part of the world. The months in which 1t
occurg in most important cotion growing: countries are,
Tenganyika~Jonuery to May; Mexico-Februarys Fgypi-Narchs
Turkey=farch to May; U.S.A., China, Russia and Creece«lMarch
to June; Uganda-liay to Augusty Indie=-Jjune to Augusty Sudan-
July end Augusgt; Australie-September to Jenvary; Brazile
September to December and Rhodesia and South Africa - November

and December (Christidis and Harrison, 1055),

2.2:3¢ Effecct of weather parsmeters on growth, yield components

and yield: High temperature and high relative humidity during
the crop period were gtated as the pr;mary cauges for low
yields in cotton. Hesketh and Low (1968) observed that plants
were taller,when grown under higﬁ tonporature ofter the square
ing period. Ieaf area and plant aeigﬁt at squaring were reduced
when plants were exposed to low dsy/night temperatures

(Moraghan et al., 1968). ZIry matteg:pxoéuction at pecak flowere

ing increased with higher itemperature (Thomson, 1965).

Both fruiting and boll dovelopment were found to be
closely agsociated with night temperature. Decreased night
tenperature resulted in the formation of more numdber of

flowers and incressed frult set. Temperature above 19.4 °C



and below 13.3°C reduced the fruiting index (Gipeon and Johan,
1968) . MNaximum tenperature above 38°C occuring, a frotnight
prior to anthesis caused enther sterility. Vind velocity,

pan evaporation and totel solar rediation 15 days prior o
anthesie was obsexved to have negative association with anther
gterility (Mé&or. 1969, Fhlig and lemert, 197%). Fischer,
(1975) did not find eny significant assoclation betwcen boll
set and day temperavure, though, he observed a highly signi-
ficant negativegccrrelation wilh night temperature., Irom
their field stu@iea Yfoulls and Fagoulas (1978) observed that
under & 24 hours cycle (mean temperature 10 - 30°C), night
temperatlure shortoned the boll period upto five tlmes more
than day temperature. A negative effect of temperatursc on
the boll maturation period was cbserved by HMutasaers (1976),
Nanjura and Newton (1981) and Gipson (1981)., The multi=~
varlate temperature-yleld analysis carried out by Lomas et al.
(1976) revealed that weekly maximum tenperature accounied for
28 per cent and weekly mininmum temperature by 14 per cent of

the variability in seed cotton yicld.

Hoffman ané Rawlins (1970) observed that anthers éid
not dohisce at low relative humidity of 25 per cont as well as
at the high range of 90 per cent and the optinmun was 65 per

cent,

Memhan and Iow (1972) observed that cotion plant

required ceriein minimom number of heat units for each phase
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to oceur. From [lowering onwarde, there eppeared to be nmore
dependence upon the heat units regquired. The optimum GDD

(Grovwing degree days) was estimated to be 900 from sowing to
flowering, 2100 from flowering to maiuprity and the total GIDL

wag 3000 for the cropping period., It was also predicted 0

be possible to obtain 3000 kg of seed cotton per ha with a

GDD of 2250, if the average level of solar radiation during

the season was 580 cal on™? day“‘. Young et al. (1980)

reported that the number of day degrees accunulated between

gowing to boll stage end bthen to open boll stege was signie
ficantlyxlesé for lete sown crops. The duration of boll (ﬁﬁy;
period was shortened by diminished accumulation of day degree. ;%
The cday éegree uanits are more closely correlated from planting gﬁv:ﬁ
to mpaturity and from squaring to flowering, suggesting the

independent responge t0 lewperature and time.

2.2.4. Solar energy convergsion efficiency: The pronounced

impartanée of light ag a factor &etermining the dry matter
production of chlorophyllous plants reveals a possibility &0
increaseicrop yicld by a bctier usec of solar cnergys. The
efficiency of solar energy conversion of crop plents is
ugually éalculated aas a pércentage of chemical energy of dry
matter produced in plents in a pericd to the corrceponding

incident solar energy at the top of the plants (Hayashl, 1966).

Many of the cultural practices utiliged in grovwing

crope algo have a major part of thelr effect throuch mechaniem
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of photosynthesis., Poorly fertilized plants heve low rates
of photosyntheois. Optimum planting dates take zdvantege of
light end temperature regimes of nature that best fit the
photosynthetic efficiency, optinum for the species (lioss and
Musgrave, 1972). In rice at booting etage, the solar encrgy
conversion eificiency was 1.4 to 3.0 per cent (Hayashi, 19066).
The photosynthetic efficicney for different cropping systens
renged irom 1.583 to 2.015 per cent (Wair et gl., 1973).

2¢30 Lffect of N on growth, yield components, yleld and auglity
characters

2.3.1+ Effect on growth charactors: Iinear incresse in plant
height in cotton with the enhancement in ¥ levels was obgerved
by meny workers (leddy end BReo, 1970; Copelaswany et al.,
19743 Srnivasen et gle., 19793 Aravindbabu, 1980). lHowever,
e fow rescarchers did not observe nitrogen to have any ine
fluence on plent helght (Mukerji et al., 1975; Chamy et al.,
1977 and Palagubramanian, 1977).

Iligher dry matter production due to N application was
reported by Francies gt ale, (1979) and Aravindbabu, (1980).
Leaf areca index was found to incrcase upto 120 kg Ii/ha
(Hunsigi, 1973). Crowth analysis paremeters llike NAR, GGR and
RGR were found favourably influenced by N application
(Srinivasan gt al., 1979 and Mayilsami, 1978). Contradictory
views were put forth by Hunsigi (1973) end Bhardwa] el al.(1975),
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stating that thesc paramciters were poor predictors of yield.
Similarly leaf erea index and I'AR had no relaotion with yield,

sincey the involvement of 'sink' as the determinant of yleld.

2.342¢ Effect on yield components: Increased doses of N
favourebly influcnced the number of sympodial branches per
plant (Maylloaml, 1978, and Aravindhabu, 1980). In certain
instances N application disd not influence the number of
eympodial branches (Chsmy et gl., 1977 and El-Debaby ei al.,
1977). Demodaran (1975) and Jagenathan (1979) observed,N
application vo increase the fruiting points per plant, while,

such poslitive effect wos not observed by Kunasekeran (1978).

Nitrogen increases the yield mainly by contributing to
the increase in number of bolla. Grimes et al. (1969) showed
a cloge relationshlip between boll production and yields The
boll number contributed to about 91 per cent of the yield.
However,Upadhyay and Choudhery (1971) observed, ithe contrie
bution by the nunber of bolls to be 60 per cent of the seed
cotton yleld. Meny research workers observed,N to have a
positive influence on the boll numbor and boll weight (Gureshi,
1962; Balasubramenian, 1977; Jeganathan, 1979 and Aravindbabu,
1980). Bodade (1965) oboserved,increased boll number and
weight in transplanted cotton fop the/application of 67.5 kg
H/ha.
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e3e3e Effect on yields The positive response of cotton to

N application had been well cstablished and ebout 88 per cent
of variation in sced cotton yleld was attributable to ihe
effecct of N(Hunsigl gt gl., 1972)s Vhilc reviewing the results
of a number of triasls conducted in Indla, Kemmler (1975)
observed, an yleld increase of aboutl 5.7 kg of seed cotion per
kg of N applied. The megnitude of response 4o applicd N wes
found to he dependent on the initisl so0il fertility (Gardencr
and Tucker, 1967).

While reviewing the results of the manuriel trlale on
cotton in Madras State,Mariskulandai and Morachesn (13865) cone
cluded that no uniforn recoémenﬁation of fertiligers was possi-
ble. lhey almo polnted out that separate recommendatlions have

to be mude based on the responce obtained in each locality,.

Chandranchan and Gopélakrishnan (1969) reported that
the optinum dose of ¥ for ¥CU 1 cotion was 67 kg/ha ond
Appadural gt al. (1976) observed 60 kg N/ha to be econcmical
for the variety MCU 3, under the soil conditions of Lowep
Bhavanl Troject area of Temil Hadu. Yemelunczthan and legarajan
(1961) end Damodaran (1975) coacluded from their studies that
the ccononic oplimum cose was 40 kg/ha for irrigated cotion.
Gopalegwemy and Fanikear (1974) and topolaswemy gt a2l. (1974)
concluded from their menurial experiments that the optimunm
dose of N for the variety MCU 3 was 90 kg/ha,while, it was
103 kg/ha for 3CU 5 under the moil conditions of Parambilkulean

\\



Aliyar Project area in Temil Hadu. Nayilsami (1978) found
that the optimum dose for ICU 5 under Coimbatore conditions
was 60 kg/ha. Subsequently, Aravindbabu (1980) as well
observed 60 kg N/ha to “be optimum for MCU 9 cotton.

'

Balasubremanian (1977) end Chamy (1979) foun¢ that for
the hybrid cotion CBS 156, the optimum dose was 120 kg 1i/ha,
At Siruguppa in Karnataka, the hybrié varicty Varalakshmi
regponded upto 120 kg N/ha (Koraddi‘gj,gé., 1980). DBodade
(1965) observed that transplanted erop responded favourably
for the application of 67.5 kg l/ha as compared to signi-
ficantly poor response with direct sown crop. On the contrary,
non-gignificant response to N application was reported by Hati
(1970). Instances wherein higher levels of N to depress the
yield are not uncommon. Hunsigl et ale. (1972) and Rao and
Veaver (1976) viewed that quadratic response for higher levels
of N night be due 1o excessive boll drop and boll rot favoured

by rank vegetative growth.

2+.3+40 Effect on guality characterss Nltrogen had no favour-
able influence on ginning percentoge (Wankhede and Sadaphal,

1977). Depressing effect of I was observed by Kanniyan gt &l.
(1968) and Shalaby gt al. (1977) due to lncreased seed weight

without corresponding increase in lint welght.

Enhencement in applied N increased the fibre length gpg
fibre strength of cotton (Kenniyan et al. 1968). Nitrogen did
not affect the seed index (Aravindbabu, 1980). However,
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Shalaby st gle., (1977) Gic¢ not observe any depresseing effect.
Thusg, the effect of I on quality characters was found to be

inconglstent,

obo kifect of plant populetion on growth, vie.

yield end guality characterg
2.4.%. Lifect on

zrouth charectergs An optimum plent dénsity

is one, where, the crop should be able t¢ make full use of the
aveilaeble nutrients and solar radlation to produce highey
gcononic or bioclogical yield. Plant height to be inversely
related to the plant density was,observed by Qureshi and Fhan
(1974), Sinha (1974) ané Fowler und Ray. (1977). Lower popue
lationg reduced plant helpght due 1o nore branching end svprege

gion of apical doninance (Sinha, 1974).

Under high plant density, ¥owler and Ray (1977) observed,
nereased leaf arca index owing 10 increased plant nunmber

through rceduccd land erea oceupied by an individual plant.

2edele Lifect on yield componenta: Iruiting efficioney de-
crcaged with the inecreazge in plant density s a result of
lower per cent of eesimilates translocated in to the frulting
forns (Fowler end kay, 1977). A decrease in boll weight ané
size wus obscpved at higher plant populatvion and reverse wag
the cace with lover denslties (Naker, 19763 Yao and Teaver,
1976), Converscly, Barani et al. (1974) reported that the
population levels did not influcnce the boll weight and size,
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2eho3e LEfcet on yields Increaned yilelds were obtained with
a populeilon range of 70,000 to 121,000 plents/ha by Deidge et al.
(1973) end 79,000 to 155,000 planty’ha by Powler and Eay (1977).

4 population density of 44,000 plams/he was founé to be optinum
for LCU 5 and MCU 9 (Venkitaswamy, 1980 end Aravindbabu, 1980).
Yor Voralakeshmi cotton,s population level of 17, 860 plenis/ha
with o spacing of 90 x 60 cm wae found to be optimum (Foreddi

et al., 1920).

Absence of any influence of populatvion density on yleld
was obscrved by umany workere {(Singh and Singh, 1979, Baker
1976 and Biraldar gt al. 1977). On the other hand, increased
yields were observed uvnder higher denoity levels by Heddy and
Heo {1970) and Upadhyay et al. (1977){

Dol ede Bffect on cualiivy charactera: Baker (1076) found that

highest plznt population produccd figer Tibres, Vankede and
safapal (1977) observed that plant population baé no influence
on secd and lini indicos. In rone cases low plant density

was found {o increcase ginning per cent:: - (llawking ané Peacock,

1973, Venkitaawemy, 1980).

2o5s Hktrient nptake

2571 Zifect of I on other nutrientg: The increased uptake

of P and ¥ 1in plants for the epplication of Il wes observed
by Francis gt al. (1979). Ylant M content was found to increase

with the higher levels of N by Shanmugasundaran and Sankaren(1978),
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Naxinum upltake of 8§ in plante wac observed &t {irst boll

opening stage (Basinki gt al., 1975).

ceDe2e Bifoct of dates of sowing on H uptakes The uptske was

highcr in the early soun crops becaupe of inerease in TP,

A comperatively higher tenmperature regines prevailed during
the cropping period increased the nineralisation of L,
resulting in more'uptake (Pagtur, 1959 and Burhan and Jackson,
1973).



Materials and Nethods




CHAPTFR III
MATERTALS ANL WTFTEHODS

The scope of transplantinge irrigated coiton wes gitudied
for three years {rom 1979-81 at the Agriculiural College and
Resecerch Institute, Lemil Wadu &gricplﬁural Univeraity,
Ceimbatore. The details of meteriaels uscd snd nethods followed

arc presenied in thlg Chapier.

Z.1. Location

The Ceimbatore &gricultural College farm is located inm
the North Lestern Zonc of Zamil Hadu at 11° north latitude
and 76° 57" cust longitude. SLhe st#tiom is at an altitude of

427 notres zbove pean sea level.

Fele 2iecld snd soil

fhe cxperinanits were conducted in fleld numbers 4 1,
XA 2 ané 69 of the Yastern Bloek. Ythe soil type of the experie
mental site was clay loem. Ihe nuiricnt status of the soil
was low in aveilable Hy medium‘in aﬁailable F205 ané high in
availsble K0 {(Table 1) Dulk crOpQ of fodder maize werc
|

raiged in the fielde uwithout fertilivation to minimige the

i
s0il heterogenity in the preaeeﬂing%seasons of the cxperinment,

ReBo Climete @nd weathor

The snnual average rainifall of Colimbstore is 626 mm,

The meen naximun ané minimom temperature are 31 °C ané 21,0 °C
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respectively. Three distinet sezsono prevail in this rerion
and they are summer, monsoon ané winter with varying tenpepe

ature and rainfall patierns,

Yable 1. Initiezl =0il analysis data of the expcrimental fields

T v

Experimental fields

Particulars
?do FOa ydo N0 Fdo Ce
A 1 NA 2 €9
Lo JMechanical compogition
(Perceniege on cven dry basis)
i) Clay 3508 %6.3 22e3
il) vilt 26.5 271 14 .5
1ii) Tine saend 19.8 18.2 287
iv) Coarsc send 17.2 17.0 BT
Be Chenical composition ,
i) sveileble U (kg/ha) . 21063 19502 25404
1i) Avallable P00 {kg/he) 20,5 18.2 16,9
iil) 4vailable K50 (ke/ha) 380,19 42045 5475
iv) Llectrical conductivity
{m.nhoe/en) 0.81 0.79 0.71
v) pH {1:2 soil : water
suapension) 8.1 7.9 Te5

Txperimental crops from August to 4Lpril were raised in
threc years, The metcorologicael data on maxinum, minimun

temperatures, relative humidity, rainfall ané soler radistion



were recorded for the crop periods. The data are prescnted
in lipg. 1 ond Aprendix 1. +he data on day length at 11 °F
lgtitude were caleculsted from the tavle publiched by C.F.
Cosells and (O, Iondon (cited by Nadanunm, 1981) and data

furnished in Appendix 11.

3e3¢T1e Day deprees andé photothernsl uvnits:s CGrowing day degree

or asccuntilated day degrees erce an arithmetic summetion of daily
nean temperature above a certain threshold level, “hese are
the mecans for assessing plani growth, dovelopment and mziorat-
ion in reletion to alr lemperature. IThe degreco doy values
were deterniined by subtracting a threshold constant of 12.8°C
from the Gaily mean temperature as suggested by bilsie (1974)

and Y@Uﬁg ‘Cﬁ E};c (1980)&

Photothermal univs are obtainced by uultiplying day
degrees with day length., Fhotothermsl units relating to eny
pericd of growuth vas obitalned by adding the individusl units
per day during that pericd (Appcndilx IIT).

; N
SeJece Lnergy comverslon efficiency: The solay encrgy cone

vereicn efficiency vas worked out as suggested by Hayashil

{(19¢6) .

Soler conversion - (Fized energy)
Efficlency(%) (Intercepted encrgy)

4000 x Tiif
Totlal incident encrgy » 0445

x 100

§



TEMPERATURE (°C)

FIG.1 WEATHER DATA FOR THE CROP PERIOD (1979-81)
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Notes \i) 1 gren dry welght was assuned cguivalent to

4000 Cal.

ii) rhotosyntheticelly effective raciation, which

was aspumed ag 45 of the total incident radiation.

3.4, Crop and varieties

One new cotvtor MCU 9 (Cossypiupm hirsutum) released

irom THAU during 1978 ané another pdpular hybrid cotton

Varzlakshmi (Gossypiun hirsutum x borbadensge) released from

the University of Jgriculiural Seieqces, Tharwar were iried
in the first year., Varalakshml alone was included for the

gtudy €uring the second and third years.

MCU 9 is' & variety derived from the Madras Cambodia
Uganda varieties, 1% has a field duration of 160 to 165 days,
Veralakshmi ic the flrst generation (F1) obleined from crogse—
ing Lekshmi and SB 289 +. It ig hirhly responsive vo fertilizae-
vion and has ficld duration of 190 to 2CC days.

§e5. Preparation of field

The fieldg were broughv to fine tilth by repeated
ploushing and harrowing. <“he plots were demarked end ridges
were forned with manual labour according to the required

gpaclings.

Sedele Freparation of nursery: Pal nurseries were prepared

for getting the veedlingo, 1he nursery area required was

12.5 and 25 n° respectively,for Varalakstmi and I'CU O to plent
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one hectare of main field. Seedlings to transplant the experie
mental plots were reiged in one squere meire arca in cach of
the variecties, #lightly raised beds were formed and levelled,
Folytheno sheet of 200 gouge was opread with a gunny bese over
the polythene cheet. Using wet mud, buads were forped on pll
the four sides. About 20 L of well decomposcd form yerd
manure and sond mixture (131) and S50 gme of di-esmmonium phese
phate were mized and spread uniformly over the bed to & thicke-
nespg of 5 cme TShe seeds vere placed on the medium, gently
pressed end covered with miniunum quantity of fern yard manpure
and sané mixture., bYatering wac done with rose csn, twice for
firot thrce doys and thern once in tho afiernoons, O0One spraye
ing of rogor {(wonocrotophos) at 0,0% per ceni was glven on 15ih

day.

In polythene bags of 6 em = 10 em pize, the scwe medium
was £illed to 3/4 cspacity. The seeds wore pleceé and waterad.

“he seedlings vere maintained as in the cuse ol pal nursery.

5.6+ Experimental cdetailg

Lxperiments were conducted dupring the winder seasons of
the yearg 1979, 1080 mé 1981 wity diflfercnt treatments. In
the first yecar, tvuo nethods of nursery with differcont sges of
geedlings were compared under the nornal date of sowing. %The
Mresulte indicated ihat the variety Varalakshni was suncrior
to LCU 9 in cecd cotton yield, Fai nursecry vwas beiier then

polythene bags in respect of cheapness, easc of ralsing aud
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handliing, 9Ywenty day o0ld seedling recorded almost egual yicld
40 that of direct sowing, while,ﬁo doy old seedling produced
slgnificantly lower yield, Based on the results, the treaitwments
were nodified in the second year., Shirty and 45 day old seede
lings were comparcod with direct sowings under three dales and
three nitrogen lmnealss\~ with Veralalkshmi zlone. In the third
year the nitrogen levels were eliminatedas the resulte conflrmed
the recommended levels eond aleo the transplanted crops did not
éiffer in thelr response. Gwo population levels were includcd
0 £ind out whether the yleld lose under late sown conditlons
couiﬁ be nude good by increased population. In eddéition to

30 end 45, 20 day old seedling were included to asseso the

posaibllity of gotting lncreased yicld,

Be6e1s Degien end layvout: Hendomised bloeks deslpn in the
first year ond split ploi design in the second end third yecrs

with three replications were followed. The detoills are as

follovss
Vinter, 1979

Treatment Cultivar fge of seedling [Nethod of nursery
1 cy 9 20 day Pel nursery (Fh)
2 Icu 9 40 day Pai noresery (PH)
3 oeuy 9 60 day Pai nureery (P¥)
4 acy 9 20 cay Polythene b (PB)
5 MCU 9 40 day Polythene bag(PL)
6 et 9 60 day Telyihene bas¥D)
T MCU S Direct sowing



Treatment Cultivar

8 Varalakshni
9 Varalakshmi
10 Varalakshni
11 Varalakshmi
12 Varalekshni
13 Varalekshmi
14 VYarclakshmi

Design -

keplication -

Plot gize ws

Spocings

Ave of seedling

30

Mcthod of nhrsery

20 day
40 day
60 dey
20 deay
40 day
€60 day

Pirect sovwing

Pail nursery (PN}

Pal nurscry (P)

w——

a)
oo

ral
Poiythenc bag {
Polythene bag (

Polythene bag (

Randomiged blocks design

Three

Groeg = 4.5 mx 7.2 m

Wet - 3,0m x 6.6 m (M€Y 9)
2.7 x 6,0 m {(Varalakshmi)

¢ 90 em % 60 em (Veralekshmi)

75 em x 30 em (MCU Q)

Secdlings of dlifcrent ages were oblained from the same

nursery raised on the date of direct sowing in the main field

(14.8.79).
iinter 1980

Treatments

8. Main plot:{Date of soving =
Nitrogen level)

Date of sowing

i) 14th Augupd
ii) 29%th Avgust
iii) 1%3h Sertexnbor

i)
i1)

Yinter 1081

(Tate of soving x

Population level)
bate of sowing

14th Angust
29th tugust

ii1) 13th September

nuroery (P}

PP)

F0)
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Nitrogen loved Population level
1) Reconnended level Normal, 17,860 pl/ha (?18)
120 kg/ha (H,p0)
11) 255 less of recome 25¢% more s £2,222 pl/ha (P?g)

sonded level 90 kg/ha(ﬁgo)

iii) 254 more of recommended
level 150 kg/ha (N150)

b . Sube-glot
Aze of seedlin

1) Direct sowing i) Direct soving
ii) 30 day o0ld seedling (30 day) ii) 20 day old seedling (20 day)
131) 45 day old seedling (45 day) 1ii) 30 day old scedling (30 day)
iv) 45 day o0ld seelling (45 day)
besign - Spllt plosg
Replication = ”hreq
Plot gige « Gross « 7.2 1m x 5.4 m Gross: T.2 m x 5.4 =®
Het -3.6mx4.2m Het : (B ~3.6m x4.2m
(h) =3.6n x4.5n
Spacings 90 cm x 60 om Pig = 90 em x 6C cnm

Py = 90 em x 45 om

Different ages of scedling for different dates of trange

plentings were obtained from the nurserics raised in sdvance.

3.6+ Souing ond transplenting: Acld delinted coﬁtanxseeﬂe
were Glbbled at 2 sce@s in NMCU 9, and one seed in Vaprslakshni,
Only one seedling per hill was irencplanted after irrigating

the ficld as practised in the case of milliets. Afte§ recording
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the establishment/germination counts, gap f£illing with seeds
ané secdilings waes done on 9th and 4th day, respectively.
Shinning in the cace of direct sown crops was done on 19th day,

lcaving one plant per hill,

5,70 Henures ad feriilizers

3eTele Hitrogen: In the first yeer N was applied at 60 end
120 kg/ha, respectively, for NCU 9 end Varalakeklmi in theeo
gplive, In the second year it was applied o per itreatments,
while,in the third year it was applied at 120 kg/ha, since

Varalokshmi alone wag used.

3%.7.2. Phosphorugs In the firgl year P was applied at 30 and
60 kg Pgesfﬁa regpectively, for NCU O and Vorslalehmi, In
the second and third years 60 kg Pgog/ha was applied.

SeTe3. Potaggiums Turing the first year poiassivm was applied
at 30 and 60 kg Kgq/ha, reaspectively, for MCU O and Varalskehni.
it was applicd at 60 kg/ha during the second and ihird years.

Be8s After euliivaiion

Two hoeinge ond weeding, one hand weeding on 20ih and
40th day and carthing up on GOth day were given . Irprigations
were given at 25 per cent aveallable molsture in the soil.

Heed baged plant protectlion measurcs were adopited as per the

recommendation of the Tanil Hadu Agriculiural University.

%e%a Harvest

Opened bolls vere harvesited at weekly intervals.
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J+10. Blometric obscrvations
%.10.1, Qrowih charuciteras The following observations were

recorded from five plants selected atrandom in each plot and

nean values were worked out,

34100741, Plont heights: FPlant height was meagured at

oguering, flowering ené meturity pericd§aond cxpressed in cm.

3101024 Leaf sres index (LAI): Ieaf arca wog meacured as
pugeested by Irudaysra] and Sivers) (1979). %he LAL was come
puted by dividing the leafl area of a plont by the land avea
cceupied by ito

3.10.1+3. Lry matior production (DI'P)s Samples were collected
at squaring, flowering and at maturity fvom the sempling rows,
The plants were separated in to different ports, the weights

were recorded on moisiture free besiz and computed to kg/ha.

5.10.2. Yicld components
3«10e24106 ﬁumﬁez<gj monopidias The nunber of monopodial

branches ariging from azillary buds were counied at maturity

of the crop.

3.10.2.2. Jumber of gympodla: 4Yhe sympodial branches aricing

fron extra-axiliary buds were counted et meturity.

20100205, Humber of irulting polntes Total number of frulting

points per plant wag veeccrded at final hagvest.



3:10.2440 Humber of bolls per plents The total number of
bolle picked at each picking 11l the completion of havveatb

Wwere summed upge

3:10.2450 Setting per cents The setiing per cent was worked
out from the number of frulting points and total number of

bollo harvesited.

3e10:2.60 Doll welrhts The weirht of matured bYolle picked

from the tagged plants were recorded andé expreveed in g/boll.

3210634 Queality chavacters
3¢10.3e1, Larlinesg: The number of days taken to attain 50 per

cent flowering, number of daye to firet boll opening and per
cent of sced cotiton harvested to the total on 150th dsy were
taken to determine the carliness as suggosited by Sivesubramenian
(1962).

3¢10.3.2, Ginning per cents It denotes the ratio of the weight

of the lint to the welght of the seed cotton expressed in por
cent. Duplicate samples, each hoving 100 seed cotiton from
cach plot were weighed and after gimning, sceds were weighed

geparately.

3¢10e3e%e Lint indexs The welght of 1lint obiained from G0

geeds was expreceed in grams.

54104304, Seced lndexs The welght of seeds obtained from 100

seed cotton was cxpresged in grams.



39

3010354 Mean fibre lencths The mean fibre length was deter-
nined by 'Ball's sorter® end expreesed in mn (Sundaranm and

Iyengar, 1068).

5¢10e3.6, Moon fiﬁre finenegss It io the measure of fibre
weight in /ﬂg/g unit length of fibre. It was determined with

the help of a micrgnaireo

%010.3.7. Bundle otrensths It is the ratio of the bresking
gtrength of a bundle of fibres to its weight., Duplicate
tufts of fibres, vweighing one mg were fod in to the 'Préssely
gtrength Testor! w?ich gave reading in 1lb/mg., The valuec wasg
expressed in g/texiby multiplying the pressley sirength indoz
with factor $.36.

i

3.10.3.8, Maturity coefficient: It io the ratio of the
mature, half matur;‘anﬂ imnatoure fibres in & sample of lint,
It was determined Py using micronaire instrument by aiy flow
method as suggesteb by Sundarem end Iyangar (1968). ‘A sample
of 3.24 g of lint was fed into the inotrument and compresaed
air wag allowed to pase through the sample with and vithout
epacer and the differeneo botween the two readings were noted
and referred to a gtondard table which indicated the maturity

coefficient directly.

311 Chemical enalysis
3.11.10 Plant analysigs The plants collected for dry metter

estinatlion were uséd and the dried samples were ground and

analyeed ior W, Pfand Ke



Se11e1e1s Hitrogens Wilrogen war estimated ueing nicroe
kjeldahl method suggested by Yoshida gt gl. (1972) and
expressed as per cent on oven ry basis. Yhe uptake wes

computed to kg/ha.

36¢11.12+ Phosphoruss fTotal P was estimated by triple acild
gdigestion method deseribed by Jackson (1973) and estimation
was done colorimetrically usling pho?o»clectric colorimeter
and expressed as per cent on oven dry basis. Che upiake

was computed to kg/he.

Z.11+103. Potansiums ¥ content was estimated using triple
acid method (Jackeson, 1973) with flame photometer and ox-
pressed as per cent on ovem dry basis. The uptake was

caleulated to kg/ha.

3

2.12. Statistical anelysis

The data were analyzed as per methoda applicable fop
the randomised blocks and eplit plot designs. Corrclation
and regresgion analysis werc zlso done with nmetecrological

data collectod (Snedecor and Cochran, 1967).

36
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CHATTFER IV
RESULIG ARD DIBCUSSICH

The results of the field experimente conducted &b
Tamil Nadu spgriculiural Univerasity, Colmbailore during the
winter geasons of 1979 through 81, relating 1o the gtudics
on transplanting of ilrrigated cotton are presented and dise

cusaed in this chepier under Purt A snd Part D.

PART A

{
Studles on the nupsery method? and ace of scedlinge

{(Wwinter 1979)

1

PART B

Studice on the age of seedlipge under different dates
of sowing and transplanting, unitrcgen and populetion

levelo (Vinter 1980 and '81).

410 Sosson

The thirty years nean date on weather paranciers
{1951='80) indicate that the Coimbatore tract enjoys a mild
warn climate. The wormest month ig April (35 °C gnd 23 °C
maximur and mininvm, respectively) ond the cooler month is
Jenvary (mazimurm temporature 29 °C anﬁ minimum tenreraiure
17.8°C, The vapour pressure deficit shows that the atmosp-

here ls saturated during October (75.5¢ Rh) end dricy during
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March (587 Rh), Coimbatore receelves Jjust 650 mm of reinfall

in 42 reiny days, nearly 50 per cent of which is accounted

for during the Hortheeast monsoon. Coimbatore has clear
sunshine for 10 hr/day during llarch and a minimum of 4.% hr/day
during July.

In general, the weather factors durlng 1979 were normal,
except rainfell, A total of 1300 mm of rainfall was recelved
during the ycar in 59 rainy deys,which was a record high {or
80 years. In November zlone 664 mm'of rainfall was recorded,

which was equivalent 1o an year®s normal rainfsll,

During the cropping period of 1980, the mean maxinum
and nminimunm Senperature were 30.9 and 19.8°C ag against the
3C years average of 30.0 and 21.1°C reespectively. The solar
rediation received ranged from 180 to 280 Cal om™2 day”?o
The totel rainfall recorded was 484 mm dupring the crop period
in 19 rainy daye as against 443 mn ;n 30 rainy days of 30

years Bverage.

During the cropping period of 1981, the mean maximum
and minimum temperature were 29.9 and 19.2°C. The zocler
radiation received was from 138 to 281 Cal cm™ aay"x. The

total rainfall receivced during the cropping period was 243 mm.

In general there were not muen variations in reopeetd

of teuperature, relotive humidity and solar radiation levels
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anong the cropplng seosons, excopt the ebnormal rainfall dupling
the eropping season of 1979 eand below normsl in the cropping

geagon of 1981,

PART A
Studies on the nursery nethods and esge of seedling,

4.2, Beedlings height (Toble 2)

Vapzlakehni wags taller than ¥CU 9 irue 0 the genetle
make up. The seedlinge reised in polythene boge were tallser
than those from pel nursery. %The avallability of more foraging

medium for ench of the seedling can be attributed to the tallness.

In the pal nursery,the height of secedlings (bvoth Varas
lakehml and ’CU 9) inecreased with ithe age,eventhough, the ratvc
of increagse was smaller with the ggeing. Beyond 40 days, the
avallability of nutrienis in the medium would have been a
1imiting factor for the smaller increase in growth observed.
Howeverp, the progressive increace in height of the scedling
fron the polythenc bapgs was (irectly proportional to tho sge.
fhe greater avellability of nutrients from polythene bag could
be ihe reason {or the diiferences in growth rate, Cimilaw
pettern of growth of the seedlings in pal nuracry was cbgerved

by Arvnechelem and Repenujeam (1981).
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Table 2. Seedling helght of cotton and establishment in
the main ficld

Characters Seedling height (ca) Establishment{%)
Treatment B.R. PeBo Mean P.H. T.B. Mean
2: day 7.6 10.6 9,1 93,1 98.7 9%8.4
40 day 14.5 17.4 16.0 96.5 97.5 97.0
60 day 18.4 25.6 22.0 85.6 97.6 91.6
Direct sowlng - - - - - 86.5
\
Hean 13-5 17@8 93'4 97'9
uCU 9 13.2 82,1

Varalalkshmi 18.1 84.5

S.Ep (. D.{2=0,05)

Variely 1.22 450
dethods of nursery 1.82 ¥.8.
Ages 1.82 3.73
#lethods x Ages 3,82 T7.88

N.S. = Not sigaificant
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4.%. Potablishnment of seedlings in the nain field (Table 2)

The optimum plant stend in the maein field is largely
determined by the germination capaclty of the sceds in the
case of direct sown crop, while,in the transplanted crop,it
depends on the establishment of seedlinge after transplanting.
The extent of establishment of seedlings in the mein ficld wae
as high as 92 to 98 per cent, while, the germination was only
86 per cent with the direct sown crop. The extent of esteblishe
ment with HCU 9 and Vavalakshmi, respectively, was 92 and 94

per cent,

The success of egtablishment of the 60 day o0ld secedlings
from pal nursery was, however, lower as compared to the 20 or
the 40 dey old seedling. This could be attributed to the loss
of tender fibrous roots when, the seedlings werc removed from
the nursery on account of ramification of the roots. Guch
differences were not recorded with the seedlings fron poly-
thene begs as they were transplanted intact, without dlcturbing

the root systen,

4.4. Growih components

4ebolc Flant heizht (Table 3): Plant helght ig on indicetor

of gcrowith peprformance of the crop as influenced by the ehw
vironmental and mensgement factors. Vearelekshmi was taller
than MCU 9 at mawurity. Veralakshmi being a hybrid, put forth
greater growth than MCU 9, The digeet sceded plants vere

taller than the troneoplanted ones. 43 the age of the geedlings
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incrcased, & progresgive decreage in plant helght was obsesved.
The plant height from the polythene bop nurseries were coli-
pareble with zhat from the pai nursery. ith the inecresse in
the age of seedling av transplenting, the plant height at

harvest Gecreased procreselvely,

Vegetative phase decremscd progressively, when seedlings
of higher age were transplanted. ILhe early change in the
physiclogicel pheges, night have resulied in the diversion of
gvailable photosynihetes to the developing reproductive organe

to a greater proportion vhan to the moristomatic *sinkef.

404020 Leef orvea index (LAI) (Table 3): LAL determines the
total photogynthesigzging arcs svailsble to the plant and the
qguantun of eourcce thot would be ultimately available for
translocation to the einlkt., Varglakehmi produced greater LAT.
In :encral LAT of both the variolles wag lower. This might
be due to continuoug rainfsll courled with reduced levels of
soler rafiation, leading to reduced growth and developaent of

leaves,

The IAT values did not differ among the methods of
nursery. LAT was larger with the dlrect seeded crop than in
the transplanted ores. However, the LAY with the 20 day old
seedling was conpareblc with thot of the direct secded erop.
The LAI from the 60 day old seedling was smaller than that

from the 4¢ day 0ld seedling. The deeline in the LAIL values in
aged seedlinge might be due 1o thelr physiological ageing which
reduced the grand growih phase of the crops in the main field,
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4.4.3. Dry matter production (TNP) (Table 3): Dry matter

production of a erop reflects its efficiency of utiliéatiau
of available resources such as solar energy, moisture and

autrients, vndeyr a given onviromental condition.

The TMP at harvest was greater in Varalakehml then in
MeU 9, This is a reflection of the increased LAI and higher
plant height observed with Varalakshml. The LUP with the 20
day old ceedling wae higher than that from the 60 doy old
geedling and wae comparable with that of the direct seeded
crop and the 40 day o0ld seedling, Sixty day 0ld seedling
produced the lowest weight of dry matter due to its poor

growth es rellected in plant height and LAI.

45 Yield components _ond yield
A.54% Monopodial branching (Pable 4)s Genocrally more number

of monopodial branches results in greater vegetative growth.

Monopodlul branches were more in Veralakshmi then in NCU O,

Seedlinge transplanted from pal nursery and polythene

bege did not differ among themselves in this character.

The 20 and the 40 day o0ld s=ecdlings produced comparsable
nunber ol branches with that of the direct seede@ cropy while,
the 60 day old seedling produced less number of branches due

t0 ghorier vegetative pcriod in the field.
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4¢5.2. Sympodial brenching (Table 4): Sympodial branches
that arise from oxtra axillary budes are more important as they
bear the most of the flower buda. More number of oympodieal

branches wae observed in Varalakohmi,

The number of sympodiel brenches from pal as well as
rolythene bags was comparable. The transplanted crops with
the 20 and the 40 day 0lé seccdlings produced as many sympedia
as in Girect geeded crop., Sympodia from the 60 day 0ld seeldw

ling were fewer.

4.,5.3. Humbeyr of srultitg pointg per plemt (Teble 4): Fruiting
points in Varalakehmi were more than in HCU 9. The number of

fruiting polnts were net influenced by different nursery

methodg.

Creater number of frulting points was. obsecrved in the
direct seeded crop which wvag on par with that from the 20 day
016 seodling. YThe number of fruiting points was the least
witk the 60 day old seedling, ag a result of less nomber of
sympodial and monopodial branches.

4.5.4. Number of bolls per plant (Teble 5): Anmorng the yield
conponents, boll number per plant exertied greazter influcnes
on the geed cotton yield. ~figher number of bolle per plant
was obmerved in Varalekshmi as coupared %o that in ¥MCU 9, es

a congeguence of increased number of frulting polnis.
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Beedlings from the pal nursery or the polythene bag were
of no coneequence in the production of bolls. fthe nunber of
bolls produced per plant by the 20 day seedling was on par
with the direct secded crop. The 60 day old seedling recorded
legs number of bolls per plant owing %o lesser nunber of fruite

ing points, monopodial and sympodial branches.

4.5.5. Boll weisht (Table 5)s Boll weight of MCU 9 was signie
ficantly higher than that of Varalalghmi. The reason for thies
variation might be that Varalakshmi produced almost double the
nusber of bolls per plant. The nurscry methods had no effect

on the boll welght,

The 20 day old seedling produced heavier bolls than the
40 and the 60 day o0ld seedlings and was on par with the direct
secded crop. The boll welght was the least with the 60 day
old scedling. The reason for this may be dues to insufficient
leaf area devcloped to meke effective usce of the available

solap cnergy.

4.5.6, Setting per cent (Table 5): Varalekshmi recorded higher
bell getting per cent them IMCU 9., Roll setting per cent did
not differ with the method of nursery. 1he setting per ceat
wes not influcnced by ages at transplenting, eveathough,there
were gignificant variations in the number of frulting pointse

and the nunmber of bolls produced,
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4.6, Yield of seed cotton (Table 6)

Seed cotton yield from Veralakshmi was higher then fron
MCU 9., Phenomonoly higher boll number and greaster setting per
ceni observed with Varslaekshmi contributed to thies higher
yield, eventhough,the bolls were lighter. Sced cotton yield
from the seedlings of pal was comparable with that from polye
thene bag. The peed cotton yield from the 20 dzy old seedling
was greater then that from the older peedlings and was come
vareble with that from the direct seeded crop. the seed cotton
yield from the 40 day old secdling was higker than that fronm
the 60 day 0ld seedling. IThe quantum of the seed cotton
produced by the 20 day old seedling was 97.3 por ceni, the 40
dsy 0ld secedling 79.6 per cent and the 60 day 0ld seedling
43%.7 per cent of the yleld obtained from the direct seeded
crop. Thus, the use of young seedling is as good as direct
goeeding, The yield tended to decremse wilth delay in

srensplanting.

The method of nursery was of no consequence in yield-

ing abllity .

The conslderable yield reduction with the 60 day old
seedling was becavse 0f less number of bolls with reduced
velght. A progresaive decline in yleld with the increage in
oge of the scedling was reported by Arunechelem and Pamanujam
(1981).
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Table 6. Sced cotton yield and nitrogen uptake in cotton
3eed cotton (a/ha) Nitrogen uvtake
Characters (kg/ha§
Treatmen‘t P.N. P.B. Mean r.N. pan Mean
20 dey 17.10 18.32 17.71 115.2 107.4 111.5
40 day 14.90 15.22 15.06 g7.8 90.8 94.%
60 day T7.81 8.71 8.26 69.1 72.6 70.8
Direct sowing - - 18.19 - - 105.5
Jean 13.27 14.08 94.0 90,2
MU 9 12.9 89.6
Varalakshai 16.7 101.2
3.?‘.}3. CQ:D.(FzG.G[S) SaED. CoDo(PcOvGS)
Variety 0.44 0.89 4.21 8.45
Hethods of v T
nursez,y, J061 !\:Su 7042 NcS-
Ages 0.61 1.27 T.42 15.22
Note ¢ Interactions are not significant

N‘S- =

Hot »

SM ITEEE N UM;V;.‘ 2

significant
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4.7, Hitrogen uptake (Table 6)

The uptake of N was greaber in Varalakehml then in

BCU 9, as & result of increascd dry matter production,

The traneplented crop wlih the seedlings from different

nurgeries did not diifers in the upteke of H

The uptake was more with the 20 day 0ld seedling es
compared to the 40 znd the 60 day seedlings and wes on par
with the direci sown crop. The uptake was the lowest with the
60 day old seedling, closely followlng the trend of dry natter

production,

4.8, Crop durstion (Teble 7)

Tield duration of the crop is lImportant in the adopiion
oi multiple cropping systems. 7The totel field duration of
the direct sown crop was 172 and 195 days for (U 9 and
Varalakshnl, respectively. A gradual reductlion in the number
of days taken to flower, to boll opon stage and in total
field gduratiocn wao observed with the increagse in arc of secéd-
linge. The reduction in field duration wes by 7 tc 10 days
in the case of the 20 day old seedling, 24 to 28 days with
the 40 day old seedling emd it wae 36 deays under the €C duy
cld seedling. Similar reductions In fielé duration were

obscerved by Arunachelam end kamanujem (1981),



PTable 7. Field dnration of cotton (days)

92

Yariet Age of the Tirst First Boll Total
y geedlings flowering opening duration

MCU 9 Direct 60 120 172
sowing

20 day 58 115 165

40 day 51 101 148

00 day 46 96 136

Varalakshmi Direct 0% 125 190
sowing

20 day 60 120 180

40 day 53 109 162

60 day 48 101 156
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4.9, Economice (Table 8)

The economics of raicing seellings through polythenc
bage ané pal nursery was worked out end compared with the
direct powing., The cost of production of seedlings raised
through pelythene bage to plant one heetare of the nain field
worked out to Rs 853 and Rs 421 reopectively for HCU ¢ and
Varalskshnl, %he comparatively high cost incurred wee due
40 the increased lebour charges for filling up end sowing
the seeds in the polythene bags, begidce, the cost of the
bags. The cost of production of seedlings in ¥CU § was twice

as thet of Varalakshmi because of higher population.

In the case of pai nursery, the cost incurred was
He 240 and Rg 202, respectively,for NCU O and Varalaekehmi
as against Ry 348 and Hs 315 for the direet soeding. Thus,
the geving was Ho 108 for HCU 9§ end ke 117 for Varalskehmi as

compared to their reopective direct soun cropes

On comparing the cost factor and ease of raloing,
pal nursery was found more visble for large scalo adopition.
In view of the lesser nurgery arca required, high cost of
geeds end longer duration of the cxég,aéoption ol pal nursery
for raising seedlinge was more advantegeous with Varalokshmi

than CU 90

4.10. Sumpery of vesultg
Ag & first phese in the three year regsearch programme,

a Tield experiment was conducted curing the winter scason, 1979.
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Table 8. Zconomice on nursery in cotion
S.No, Particulars ég?ugg
a. Raising seedlingo through polythene bag
i) MCU 9
1. Cost of polyihenc bag at Ps.12/1000
for 44,000 bags 552400
2. Cost of 10 kg of seeds 75,00
%. Pilling with medium, sowlng seeda,
watering ané plant proteciion measures 98.50
4. Transplanting 102450
Totel 828,00
11i) Varslekshmi
1. Cost of polytihene bags at Rs.12/10C0
for 18,000 bage 216,00
2. Coot of 2 ke of seeds 120,00
3. Cost of filling, sowing sesds, watering -
and plant prolection 40.00
4., Trensplanting charges 45,00
Total 421,00
b. Laleing seeGlings through ‘Pal’ nursery
i) MCU 9
1. Cost of % kg of polyvhene sheet at
¥s.18/kg and old gunny begs €0,00
2. Cost of 10 kg of eceds 75.00
3. Labou® chorges for mzking beds, sowing,
watering and plant protection 25,00
4. Pulling out and itravgplanting 80.00
Total C.00

{Continued)

o S S A5 IS



Teble 8 (Continued)

y g Anount
S oo Partlienlars REe NPo

ii) Veralekshmi

Te Cost of 1.9 kg of polythene sheet
and old gunny bars 27.00

2. Coat of 2 kg of seeds 120.00

% s Tabour charges for foruing beds,
fiiling, sowing, watering and plant

protection 15600
4., Trensplanting 40400

S S S S S S A

G. Direct sowing

1) ¥MCU 9
1. Cost of 15 kg of gseeds 192,00
2. Dibbling charges 140,00
%, Plant protection 75.00
4, Thimning and gap filling 21,00
Totel ‘§5§:55-
i1) Vvarslakehmi
1. Cost of 2.5 kg of seels 150.00
2o Dibbling charges 78400
2. Plant protection 20.00
4. Gap filling 8,00

i € SR TR O 5 Ao

Totel 319.00

T - I SO T
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The objectives were to evaluate the performence of two cotton
cultivers, two methods of ralsing seedlings and three oges of

seeldlings along with & direct sown erop.

The resulis indicated that, Varslalkechmi was superior
to HCU 9 in respect of seed cotton yield. Haising scedlings
in pel nursery was found to be economical, ecasicr and offered
geope for large ccele sdoption as compared io raising ceed-
1ings in polythene begs. Lotablishment of gsecedlings in the
main field was as high ao 98 per cent in transplanted crops
as egainst 86 per cent under direct eowing. %he yield of secd
cotton with the 20 day 0ld seedling wac comparable with that of
direct sowm crop. 4An yield reduction by 56 per cent with the
60 dey old seedling as conpared to t@e direct sown crop was

observed,

In the 1light of the above regults, the variety MCU 9,
raising geedlings in polythene bage and the 60 day 01é sgseedling

were deloted from the treatments tried in the subsequent years,
PART B

The results of the experimenits on the gtudices with sge
of seedlings under different date of sowings, nitrogen and

population levcls are presented ond discusged,
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4e11. Latablishment of the seedlings in the meiln ficld

(Table 9)

For harvesting the solar encrgy in the production of
the ondé product, opvinum population is essential. The por
cent of esvablishiment of seedlinre in ihe main field was 65
<0 98 in both the cropping scasons under nll dato of sowings
and transplantings. liowever, the germination of scedn with

the direct sown erop was only 92 per cent.

The resulis of the present study indicate that higher
plent stend could be ochieved through traunsplanting than with
vhe comventionzl gowing of seedg., The other advantaeges
observed with the transplanied crop were (1) the gap filling
could be done on the 4th day iteelf es ageinst 1C th day in
the direct sown cropo. {(1i) the cosl of thinning could be

eliminated as only one seedling wasp trongplanted,

4,12, Growth componcnis (Table 9)

4.12410 Flantl height:s %he plant helght at matourity vas ine

flusnced by the dete of cowings snd transplaniings., Thero
was a progresgive roduction in the height under the deleyed
gowings end transplanting from 14th August to Soptemrber 13th
in both the ycors. The reduction night have been brought
out by the diiferentisl effect of weathcr parameters pre-
vailed during the crop period. Chamy and Ralasubramanion
{(1976) observed a siumllar reduction in plant height with

late pown dirveet secdod eropse



98

Application of 150 kg HI/ha inereased the plant height
over that from 120 or 90 kg N/ha in the tremsplented end the
direct sown crops. The resulis are in confirmity with the
known influence of N on the growith ag obseyrved by Aravindbabu

(1980),

Both the divect sown and the trensplaented erops were
taller under high populavion level. Thisg might be due to the
well pronounced apical dominance. Jimilar obscrvations were

wede by Venkltasweny (1980) and Galonopoulou gt gl. (1980).

The direet sown crops were taller than transplanted
exrops. In the year 1980, the plant helght éid not diflfer
with the age of geedling, while,during 1981, the plant fronm
the 20 day old seedling was taller then 45 day old seedling,
The overall reductions in plent helght with transplanted
crop might be éuc to a lag growth period that occured during
the establishment stage as is obescrved in other crops. Besides,
there wes an eerly shift from vegetative to reproductive phose.
A part of photogynthates might have been diverted 10 reprow
ductive sinks which would have otherwise been available fop

the vegetative growth,

4.12.2. Leaf area indeox (TAI) (Teble 9) 3 The LAT valves
rocoréed at meturity shovied & progressive reduction as the
powings and ilrancplontinge were deloyed from 14th August %o
13th September. The causc for this might be, the prevalence

of veried wexther conditionc during the growth perlod,



Table 9. CIstablishment of seedling, plant height at matority
and leaf ares index (IAI) of cotton

Eatablishe Plant LAY
Troatment ment (%) height (cm)

1980 1981 1980 1981 1980 1981
14th August | 04.6 96,5 1543 130.8 5.7 5e8
29th August 94.9 95,2 183.9 115.6 52 502
13th September 96,1 06,1 1138 10647 4.4 4.7
S°ED. 1.92 1.61 4.3 340 .19 0.12
€Dy (P=0,05) HeSe MW.oS, 9.1 6.6  0.42 0,27
HQO 96,9 - 1162 = 4.8 -
ﬁ120 9405 - 12503 - 500 had
N.lso 9402 bl 133-2 - 5 04 -
SQED. 1092 o 4'3 Ll C’.19 o
C-Do(?=0005) E’IQSQ ot 9-1 Lol 0042 -
P18 - 94.9 - I 12301 had 5.1
S.ED. - 1.61 hand 500 - 0012
CcDo(P=0005) - N.s:; - 606 - 0.27
Direet sowing 91.8 62,9 156.7 141.2 545 57
20 day - 96-5 - 12802 - 505
30 day 96,2 97.6 12344 12646 5.0 4.9
45 day 97-6 9696 12403 12301 Z].ﬁ 4.8
SOEP. 1.1 1,26 37 2e1 0.16 Ce19
CaDe(P=OoO5) 2.65 2.55 7?4 405 0032 0038

Note ¢ Interactions are not significent
NeSoe ¢ Not significent

03
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The LAI at 150 kg Ii/ha was compareble with that at
120 kg and lerger then at 90 kg lN/ha. The higher valuves were
the conseguence of the incrcased plant height., Sinilar finfe
ings on the effeet of N on LAIL were reported by Baminskl et sl.,
(1975).

Greater LAI valucs were recordcd under the high ropulat-
ion lovel (922). The higher values were due to the inecreased
nunber of plants per unilt area with reduced lend area occcupied
by en individual plant.Fowler and Ray (1977) observed sinilap

effecte of population on LAI,

The direct seeded crops had nmore leef ares than the
transplanted one. In 1980, the 30 day 0ld oeecéling head higher
LAY then the 45 day old gecdling and was, however, lower to
thet in the direct geeding. In 1981, the IAI in the 20 day
old secedling was on por with the direct seeded crop and wes
higher than from the 30 and the 45 dzy old scedlings. The
optimunm LAT computed through a2 quadratic equation was found

to be S.1.

4.12.3. Lry matier production (IiP)
The data on the total dry metter produced and accumulated
in the reproductive parits at squaring, flovering and ceturity

gtages are dlscugsed under respective stages.
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Table 10, Dry matter production in cotton at squaring

(kg/ha)
Total Reproductive parts

Treatnent

1980 1981 1980 1981
14th August 610 516 23 25
29th August 485 426 2% 20
15¢%h Sepitember 403 384 24 19
S.ED° %8 %2 1.5 1.7
COEO(P:"'OOOs) 80 71 I’;.St N;So
3150 540 - 23 -
SoFy 38 - 1.5 -
CeD(P=0.05) a0 - ¥eS. -
P!B - 582 - 27
S.EBQ b 32 - 1 07
CoB.(?zOnOf’) - W.S. el E“QS.
Direct sowing 525 454 23 20
20 day - 453 - 21
30 day 515 440 25 22
45 day 460 387 23 22
Sk . 21 15 e 163
C.D.(P=0.05) 44 42 BB NeSe

Mote ¢ Interactions arc not significant
H.8« 3 THot significant



i) Sougrine stope (Table 10) ¢ The erops sown end trange
planted on 14th August produced higher dry natter than ot the
other dates which did not differ between themselven. The
increase in TP in the eerly sowlng night have been due to

comparatively higher golar radiation levels and temperature.

she levels of NI 4id not influence the NP ap the period
night have been too short to exert any perceptible effect,
galevy (1976) oboerved that the rate of demend for nutrients

in the early ctages was alow.

Population levels ae well,did not inifluence the TP ag
there would not have been much competition for growth fschops

during the ecarly stages of growths

ine IMP was consoiderably lower in the créps ralgsed from
the 45 day 018 seedling than from the direct secded, the 20
end the 30 day old cecdlings. IThis migzht be due to the availe-
obility of shoriter period for growth sfter the establishment,

Aocumulation of IM in reproductive parte d4d not differ

gith different treatincents.

1i) Floverinz stege (Table 11): Progressive reductlions in
MY were recorded ss the sowing and transplanting were deleyed
during 1980. In 1981, thc P from the crops sown and irange
planted on 14th Auguet wag on pay with that from 29th Sugust

and was greater then Ifron 13th Scptenber sown crops.



Teble 11, Dry metiter productiocn in cotton at flowering

(kg/na)
Total Reproductive peris

Treatment

1980 1981 1980 1981
14th August 1458 . 1385 343 3%6
29th fugust 1345 1310 290 302
13th September 1076 840 251 218
Bl 33 39 1 9
CDs (?50905) 69 86 24 2?
§90 1118 - 261 -
S'EE. 33 - 1" -
C.Do(Pz0.0S) 69 - 24 Lo
S‘EDQ - 39 - 9
CoI}c(‘P"—-’OQGS} - 86 bt 21
Direct sowing 1292 1204 212 182
20 day - 1435 - 214
30 day 1312 1186 350 254
45 day 1242 1072 e 206
BaEp, 19 25 T 5

Notc 1 Interactions are not significant
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Unlike in squaring stage there was a progressive increase

in DMP with the N application.

Higher plant population (P22) increased the DMP as the
effect of increased number of plants per unit area might have

become pronounced.

The 30 day o0ld seedling produced greater dry matter tham
the direct seceded crops in 1980. It did not differ with the
direct seeding as well as the 20 day old seedling and was,
however, greater than in the 45 day old,during 1981. Similar
trend of the accumulation of total dry matter was observed in

the reproductive parts as well,

1ii) Maturity stage (Table 12): The pattern of DMP was same
as found at the flowering stage in respect of date of sowings
and treansplantings. The variations in the DMP might be attri-
buted to the effect of weather parameters prevailed from sow-
ing to maturlty. Such seasonal effects on DMP was observed

by Chamy (1979).

A linear increase in DMP was observed for the each level
of N added. The increase might have been contributed by the
greater plent height and LAI values. Francis et al. (1979)
reported similar findings with regard to the effect of N on DMP.

Higher population (P22) increased the DMP over the lower
level (P18) as in the flowering stage. The direct sown crops



Table 12+ Dry matter production in cotton at maturity

(kg/ha)
Total B Reproductive pa.v:‘i;;

Treatment

1980 1981 1980 1981
14th August 5980 6271 2451 2354
29th August 5462 576% 1986 2085
13th September 4515 4612 1665 1656
SeEp, 127 151 5% €2
CoD(P=0.05) 292 237 122 136
ﬁgg 4525 - 1815 -
BeEp 127 - ‘ 53 -
CeDa(P=0.05) 292 - ‘ 122 -
Pig ) - 5248 - 1940
Py - 5850 - 2123
SQEB. - 151 - €2
Direct sowing 5761 5829 1723 1800
20 day - 5570 - 2147
30 day 5480 5554 2328 2200
4% day 4716 5243 2051 1979
SeEp, ‘ 66 85 37 41
e¢}}0 (P=0005) 125 173 75 83

b

Wote ¢ Interactions are not significant



66

produced nmore dry matter than the iransplanted ones due to

greater vegelative growih cbserved from flowering to maturity.

Luring 1980, the IUP in the 30 dey 0ld secedling was
greater then from the 45 day old seedling. In 1981, the 20 end
the 30 gy o0ld seedlings produced higher dry matiter than the
45 day old seedling.

Dpry matter asccoumulation gradually decreased in the ree

productive parts as the cowlings and itransplantings were delaycd.

DIP was higher with 120 kg [i/ha then with 150 or 90 kg
F/ha. The decrease under 150 kg F/ha wos due to the incressed
vegetative growth as is evident from the greater plant height

and LAI valucs.

The 30 doy o0ld seedling produced higher dry neatter in

the reproductive parts.

Tventhough, the total INP wes higher in direct sceded
erop, the quantity of dry uatter accumulated in the reproductive
parts was lower than that of the transplented crops. IThe
cause might be, the increased vegetative growth with iradequate

gink capacity.

4e13« Effect of westher parametors on growth components (Fig.?)

The accumulated photothermal units (¥TU) and the solar
radlation (SR) were taken to study thelr cffect on growth cone

poneants, Since, the PIU io a product of the duy degree and day
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lenrth, it was obgerved to be nmore aprropriate and cocurate
than the day degrees alone in gtudying its effect on plant
growsh (Muttonson, 1955). Multiple linear regression equations
were conmputed to study the nature and the magnitude of thelr

cifect on growth components.

i) Plant heicght at meturity
Y = 0,475 PIU + 4.463*% SR = 0,451 (R® 0.85)
there Y = Plant height, PTU= photothermal units
SR = Solar radiation Cal/cmg
# = Significant at 5¢ level

The RQ value of 0.85 indicates that 85 per cent of the
varigtion in plant helight could be accounted for by'the weather
parameters includcd., Solar radiation alone conitributed 1o 72.6

per cont of the total variation of 85 per cont.

There was a progressive decrease in plant height in the
crops raised at fortnighitly intervals from 14th August to 13th
Sertember. The reducition in plant height misht be due to the
decline in PIU and GR velues. The reduction in SR end PIU
values was due to cloudy weather and drop in dey/night temper-
ature,respectively, occurred during the months of October
through December. The drop in the SR levels nmight have reduced
the photogynthetic activity with the consequent reduction in
pleni height es is evident from the significant positive
regression coefficient. Eventhough, the PIU had positive
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coefficient, its effect wes not significant. Dastuor (1950)
obscrved that cloudy weather coupled with low temperature
reduced the production cf carbohydrate in leaves,resulting in

refuced plant growth.

The temperature renge that prevailed might have been
nerrov to produce any significent change in the present study.
Hegketh and Low (1968) and Hearn (1976) reporied that higher
temperature under adeguate supply of moisture and soler radiat-

ion had a positive influence on plant height.

ii) Ieaf area index

kultlple regression equeation

Y = 0,004 PIU + 0.081 SH = 3.83 (B° 0.651)
Where Y = LAY

Regression coefficlents indicated the seme trend ap
obzerved in the case of the plant height. Increaged soler
radiation levels promoted the leaf growth and development.

The reducticn in LAI in the 29th end the 1%th September crops
could fe attributed to the decrcased guantum of the ER received
in the months from October to Decenber. The PTU exhibited a
non significant positive effect under the renge prevailed
guring the crop periocd. lloursi gt al. (1977) observed from
their growth chamber studies that lcaf area development wag

infiuenced by the temperatlure only during the esarly stage of
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the erop growth. On the other hand, they reported that there
vag no relationship beiween sir tenmperature and leaf orea &t

later steges.

13i) Dry matler produciion

Mpltiple regression souation
T = 0,514 TT0 + 5.851 SR = 373.86 (RZ 0.665)

there Y = Dry matter production

The dry metter production wes influenced by the SR levels
as reveeled by the positive and significant regression coefficicnt.
fiowever, PIU had no significant effect on ITMP within the temper~
ature renges prevailed. Greater cccumulation of the §R levels
might have enhenced the dry matter by increasing the photoe-
synthetic rate in the plants, HighergDM? was observed with the
increase in SR levels by Gibbon gi'ggl (1970). Thomson (1965),
and Moraghen ¢t a2l. (1968) from their gtudles observed increased

NP in planis only with the higher temperatvre ranges.

4e14, Yield components and yield
4e14e1, Monopodial brenching (Tuble 13): The monopodial

branches are contributors ‘o the vegetative growth end dry
mattor production in cotiton. “he 14th Jugust sown and tronge
planied crops produced more number of monopodias then the 13th
Setptember cropo and;was on par with the 29th Auguet cropse.

The increased numberlof monopodia resulted in greater vegotative

growth as reflected in plant height emd dry matter production.
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The N levels €id not have any appreclable effect on

the number of monopodle as observed by Jaganathan (1979).

The population levels had no positive influence on

thie characicr.

Only during 1980,more number of monopodic was obscrved
in the direct peceded crops than the transplanted ones. Thig
resulted in grester vegetative growth end inoreased dry matier

production in the direct sown crop.

4.14.2, Symgoﬂi&l branching (Table 13): Sympodial brenching
is reprocuctive in naturc and is considered as an important
yield attribute. Iore number of branches was obaerved with
the 14th fuguet sowing and treanoplenting then with the 15th
September sown and trensplanted cropsin the year 1980,
?rogréasivc reduction in sympodicl number was obperved as
ike pouing and irancplanting werc postponed. The incrcace
in plant height obgerved in the eorly sown crops might be
regponsible for ihis higher nunber of sympodia. A similer
trend of incrcaced sympoéicl number was observed by Kemcla-

nethan (1962),

Application of 120 and 150 kg H/bha favourably influonccd
the sympodisl number per plant over 9C kg N/ha. This night be
due Yo the increased plant helght observed under higher levels

of He.
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The populetion levels had no offect on lhe number of

gympodia per plant.

The direct sown and the transplanted erops did¢ not
diifer: beitween lthemselves in 1980, whereas, during 1981, the
direct sown crop procduced nore number of synpodla over the

transplanted ones.

4.14.%, Bumber of fruiting points (Teble 13}s The number of

fruiting pointe is an index of the yield potential of 2 crop.
Greater number of fruiting pointe were recorded in the 14th
August sown ané transplantced crops as compared to the 29th
tugunt ané the 13th Ueptember cropse. The higher number is
attributable to the inecreassed plent height with nore number
of sympodial brenches. Dimilar observations were made by
Warayasnan et al. (1907) that early sowings produced more

number of fruiting points,

Higher number of frulting points were observed with
the 120 kg %/ha then thet with 150 end 9C kg %/ha. This cone
firmed the knoon effect of ¥ on fruiting pointe as poeported
by Venkiteswamy (19680). The lover level of population (?18}
producced nore number of frultings points per plant as conpared
to the higher level (FQE). Thie night have been due to the
reduced competiiion for the growth factorssmong the plants
under the lowcr lovel. The resulits are in sgreement with

earlier findings of Xrishnaswanmy (1979).



Table 130

in cotton

/3

Number of monopodia, sympodie and fruiting poinis

Humber of

¥unbeyr of

Number of

monopodia sympodia fruiting points
Treatnent per plant per plant per plent

1080 1981 1980 1981 198Q 1981
14%h August 2,5 8.1 301 47.0  136.7 144.8
29th August 2.4 3ol 27.7 24 .5 120.0 116.7
13th Deptember 106 1.8 24,8 24.1 121.2 112.2
S.EB° 042 0,37 1.6 2.6 4.9 5.0
CnDc(PgOQQS) 0087 0084 306 5-8 1@93 1002
Ngg ‘ 2.1 = 22,5 - 118.4 =
ﬁ?SQ 2.2 o 2791 - 126.5 o
SOED. Qc@Q o 106 - é.? -
C;B.{?=0905) ﬂcSo L 306 - 10;3 L
?38 had 303 o 37;8 - 12905
SGEBO - 0.3 - 206 had 5.0
C.D"(PZQQOE) L E.”I.S. Ll KQSC o - 1002
Direct sowing 2.7 3.3 27:.8 36,2 130.9 136.5
20 day - B2 - %55 w - 1213
%0 day 2.0 207 2608 3504 127 04 12405
45 day 21 2.8 27,9 5449 119.8 115.8
SaEBe 0.19 0.32 Te2 1.5 4,8 502
CeDe(P=0,05) 032 HN.5. FeSe FeH 10.3 10.5

Hote @ Interactions are not significent
He8e & HNot significant



In both the cropping seasons, the direct sceded ecrops
produced higher number of frulting points than the 45 day old
secedling. The caunse might be due to the incressed plant

height with more number of sympodia,

4.14 .4, Humber of bolls per plent (Table 14) : In both the
cropping seasons, progressive decrease in boll number per
plant was recorded for the successive delay in sowing dates.
This night be due to the ability of the plants io retain
more number of bolls, complemented by lhe favourable weather
conditions that prevelled during the boll maturation
period of the early sown crops. Under lute sown conditions
low boll number due to poor boll set was observed. Gtimilar

observations were made by Dastur (1959), Srisook ¢t al. (1975).

Greater nunber of bolls per plant was recorded with
the application of 120 kg /ha over 150 and 90 kg N/ha.
Xventhoupgh, the nunber of fruiting points under 150 kg N/ha
was compareble with the 120 kg N/ha, there was a reduction
in boll number owing to greater shedding of squaercs and
bolls. Ixecssive shedding might have been favoured by higher

LAI values ao obmerved by Constable and Gleeson (1977).

4 significant reduction in boll number with the higher
population level (P22) wag observed. ‘The reason might be the
excesglve competition for the growth fectors,resulting in

legser initiation of squares,
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In both the cropping seasons, the 30 éay old secdling
retained nore nupber of bolls per plant then the 45 old seedw-
ling and the direct sown crop. In 1981, the number of bolls
with the 20 day ©0ld seedling was guperior to that {rom the
45 dey old seedling and the direct sown end was, however, on
par with the %0 day 0ld seedling. lhe greater number of bolls
with the 30 day old seedling could be attributed 1o the pre-

gence of optimum LAI velues for photosynthepis.

4.14.5. Boll weight (ﬁablé~14)s The boll weight did not differ
between the 14th and 29th August sowings and transplentinge,

On the other hand, the crops sown and transplanted on 13th
September produced beavier bolls, The reason might be the
pregence of legger numbor of bolls in the late erops, sharing
the total photosynthates produced. BSilmiler cobservations were
made by Pouler and Ray (1977). The influence of weather
parzneters on bell weight vias also pointed out by Christidis
and Harrison (195%) and Dastur (1959).

The influence of ¥ on boll weight was meagre both in
the direct seeded and the transplented crops., 2Bimilar none
significant effect of ¥ on boll weight was observed by
Demodaren (1975) end El-Dehoby (1977).

Lower population (P18) produced heavier bolls, This
might be due to the greaster avellebliliiy of photosynthates to
the developing bollas es obgerved by Fculer =nd Ray (19770.
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The boll welght did not differ between the direct sown
end the transplanted crops. Different ages of seedlings alec

had no effect on boll weight.

444,60 Sctting per cent (Table 14): In 1980, a progressive
deercage in setting per cent of bolls for the delay in sowing
and transplanting from 14th August onwards was observed.
However, in 1981, it did not{ differ with the 14th and the 29th
Avgust sown snd trensplanted crops. The lower boll set in
lcte gown crops might be due to the higher shedding of young
floral parts. 2Yhe inclement weather with higher per cent of
relative hupidity and reduced solar radietion levels preveiled
during ihe months of Novenmber and Vecember might have favoured
increasgsed shedding. Guinn (1974) observed that cloudy weather
even for a period of four days increased the shedding of

floral poris.

The setting per cent was higher for the applicaiion of
120 kg b/ha over 90 and 150 kg ¥/ha, &Lxcessive shedding due
to higher LAI values might be the reason for the low boll set
thal oceurred under 150 kg N/ha.

The lower population level (918) recorded higher per
cent of boll setiing as compared to the higher level (P22) on

account of lesser competition for growth factors.

The thirt& day old seedling reglstered higher per cent
of setting than the 45 day 0lé eecedling and the direct seeding,.
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Table 14, NHumber of bolls, boll welght and setting per cent

in cotton

Humber of Boll Setting

bolls per weight (g) (per cent)
Treatuent plant

1980 1981 1880 1981 1980 1981
14%h Augusst 43,1 34.7 3.29 352 1.5 24,0
2gth August 34,2 26,1 %36 3.95 28.5 22,3
13'&1’1 Sﬁptemb@r 24 o1 21.2 3089 4015 1908 ?808
S'ED. 3.2 1.9 0,18 0.22 11 0.81
GQDO (P&QQOB) 6.6 4 02 , O¢40 00&9 205 1 066
Ngo 3936 o 3061 - 2508 -
§120 . 38:H - 3456 - 28.8 -
23150 32 03 - 3 -57 o 25 05« -
SCEB. 302 b 0;13 - 101 o
CoDo(P’-’-ﬁcOS) 6-6 - ﬁtSc - 205 L
P‘B X b 3000 had 4.20 b 25&1
Py, - 242 - 3.7 - 2043
SOBDO - 1.9 - 0.22 - 0.81
G.E.(pﬂ:0905) - 402 - 0.49 - 1,66
Direct sowing %0.4 25,0 3457 3490 24.3  18.%
20 da}’ o 2705 - 3:8? b 2206
%0 day 30.6 29,5 3445 % .81 31,0 3.6
53'5 ﬂﬁy 3104 24 .4 3052 3.88 2405 2100
S’ED\ 2.9 Te3 0.18 0,16 080 0,59
CoDo{P=0.05) 5.9 2.6 MeSe liaDo 1681 1.24

Hote ¢ Intersctions are significant
H.8. ¢ Hot slgnificent
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In 1981, the setting per cent with the 20 day o0ld seedling
wee superlor 1o the 45 day old seedling and the direct sowing
and was on par with the 30 day old seedling. The superiority
of the 30 day o0ld secdling might be éue\to the presence of
optimum LAI valucs, fovouring adequate nourishment of the

developing bolls,.

4e14.T. Fruiting coefficient (Table 15)s Fruiting coefficient
denotes the ratio of seed cotton yield to total dry metier
produced by the plant. In 1980, the fruiting cocflicient
showed & progressive decrease as the sowings and the trenge
plantings were delgyed from 14th Auguste. During 1981, the
14th August sowing and trangplanting were superlor to the
other dates. The early sown erops had conducive wegthey
conditions like increased solar radiation for the production
of enough photosynthates and trenslocation to a greater extent

to the reprofuctive organse,

The fruiting coefficient was high under 90 kg N/he
followed by 120 andé 150 kg ﬁ/ha. The lowest value under 150 kg
H/ha was due 1o reduced seed cotton yield as compared to total
DUF. A grecter proportion of assimilates might have been
directed towards the vegetative growth as opined by Fowler
and Rey (1977).

The fruiting coefflcient was higher at lower population
(P18) level owing %o better vegetative growth using the major

share of carbohydrates.
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Tncreased fruiting cocfficients were obgerved with the
30 day o0ld secedling over the direct seeded crop. ZEventhough,
the tolal dry matter produced was lesper than direct sceded
crops more conversion of carbohydrates into bolls occurred,
vhich increased the fruiting coefficient againgt the direct
gsown crope <t is evident frow the resulis that the transe
planted cropes ere more efficient in diverting nore of photo=

synthates in to the bolle with restricted vegetative growth.

4,15, Beed cotlon yield (Yeble 15 and 16):

In both the croppling seasons, & progressive decrease
in the yield of seed cotton for the successive delay in the
gowings and traneplantings beyond 14th August was observed,

A reduction of sbtout 9 g/ha in seed qotten yield wae obaerved
with the 13th Septomber crops as compared to the 14th Auguat
eropse. The éGcerease could be attributed to the reduction in
boll aumber. In addition, the reduction in plant height,

LAI values, gympodial branches, boll set and boll number were
the najor contributing factors for lower yield in the late
gown and transplanted crops. These {acitors were pronc to the
influence of ueather puramoiere prevailed durdng the growth
periocds. The resulte of the present study confirmed the eariier
findings of Chamy ané Balapubrameniem (1976). they observed
that under Coimbatore conditions, sowing the winter cotton
beyond the first fortnight of Avgusi,resulted in considereble

reduction in seed cotton yicld.
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Table 1%5. JFruiting coefficlent and seed cotton yleld

Truiting coeffi Seed cotton yleld
{g/ha)

Trcatment clent

1980 1981 1980 1981
14th Aﬂgust 00636 00506 36084' 3?&78
29152’1 Augus‘t’ 00616 00490 3‘3018 260’39
13'&1 S@pt@ﬁbﬁ&’ 0.553 0454 774 22062
S'ED. 0.29 C.21 0.95 o te21
CQI‘Q(PQOQOE) 0360 03’18 2.11 2'57
SQBD' 0929 bt 0095 -
CoDa (?30005) 0.60 - 20?1 -
922 i 06443 - 28054
Siiﬁb‘ - Gc21 - 102?
C‘ﬁo(?=0.05) bt 0.48 Lad 2‘5?
Tirect sowing 0.527 0.420 30.41 24.5%
20 gday - 0.489 - 27.29
30 day 0,630  0.541 34,97 30,08
45 day 0.649  0.486 %0.20 25453
S°ED. 0.17 0.136 0.58 1.18
C oo (PE0,05) 0.3  0.282 1.20 2439

Fote s Interactions between Dates of sowing, nitrogen
end populetlion levels are significent only with
seed cotton yield,
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Application of I at 120 kg/he increased the yield of
seed cotion over 90 kg MN/hs snd was on par with 150 kg l/ha.
The inerecace could be attributed to the higher boll number
with 120 kg ii/ha. GLhe resulig are in sgreement with those
reporved by Koraddl gt al. (1980) that the optimum doee for
Varslekshml wao 120 kg N/ha, Yhe absence of response to the
higher level could be atiributed to the rank vegetative growth
end the high LAI velues which resulted in lovw boll nunber per

plant.

Interaction effect between dates of sowings and nilirogen
ievels was oboerved. Under the 14th Auvgust sowing amd trange
planting, 120 kg Ii/ha produced highcr seed cotton over S0 kg
N/ha ané was on per with 150 kg l/ha.  On the other hend,
in 29th fugust sowing and trensplenting, the yield at G0 kg
H/he wes found on per with 120 kg and 150 kg W/he. In the 13th
Septenber sowing and tracuplanting, the response for the higher
doses was very poore. The resulis indiceated that for the early
sown oy transplanted crop, application of 120 kg U/ha was
optimum for economiecal yield. %he higher dose 614 not further
increase the yield over 120 kg N/ha. 'Under late soﬁn conditions,
application of 90 kg ii/ha appeared ito be more economical, The
4ncreased regponoge in the early sowing for lhe appliecd N wae

robebly duc to the conducive weather conditions prevailed,
which promoted optinun growith with increased number of bolls,

Studies at Coimbatore revealed thet the yleld differences due
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to the N application pronounced significant only with early
sown eropg (Anon. 1973). ©Similar observations that eerly
powings regpondéd betiter for the applied N verc made by Burhan

and Jackson {1973).

The higher propulation level (?22) repulted in increased
yield over the lower level (P,g) on account of increosed number
of plants per unit area. The intersction efiect with sowing
daves ves observed. Increasing the population over the currently
recomuended level (P18) did not result in higher yleldg in the
14th August gouing and transplanting, On the other hend, the
hizher level (PQQ)'proéuceﬂ increased yield in the 29th August .
end the 1%th September sown and itrensplanted crops. <he sUpcre
iority in the yleld eomgonents’with the individual plents under
the lower population did not compensate the lncredse in plant
nunber per unit area with the higher population, especially
under late sown sné transplanted eondifions. Gimilar obsere
vationg were made by Kanniysn send Belasubramanion (1952) and

Galonopoulou €t7al..(1980) \
<k

o~

In 1980, the 30 day old geedling excclled the direet
sown crop and the 45 day old seedling in sced cotton yicld.
Turing 1981, the 20 and 30 day 0ld seedliinge yilelded more then
the direct goun and the 45 day old secdling, eventhough, they
8id not @iffer among thomselves. The yield increases recorded
in 1980, with the 30 day old seedling over the respective

direct sown crops were 3.34, 8.09 andé 5.41 o/ha, respectively,
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for the 14th fuguet, the 29%h Auguet and the 13th Septemker
transplantingas. During the ycar. 1981, the increases were T.51,
6.18 and 5.87 g/ha with lhe 30 day 0ld seedling and $.86, %.91
and 3.97 ¢/ha with the 20 dsy 0ld seedling respectively, for
the three dates of transplantings egelnet their respeciive
direct seeded crops (Fig. 3).

In both the years, the seced cotton yield from the 30 day
pld secedling raisd on 31st July and tramsplanted on 29th
August was conpareble with that from the direct seeded crops,
sown on 14th August. Iimilarly raising nursery on 14th Auguat
and transplanting on 15th Yeptenber resulied in enhanced soed
cotton yield by 2.31 and 2.87 q/ha, respeetively, cduring 1980

and '81 ag compared 1o the 29th Adugust direct seeded cropo.

In both the cropping ceascns, the 30 day old scedlings
produced increased yiecld. Yhe megnitude of increcse was greatber
. ¢especially under latc sown conditions ggainst thoir respective
direct seeded crops (Figs). Thus, the ?esulta of the present
gtudy brings outl the sureriority of transplanting over the
direct seeding. If the Ticlds are available during the early
periods in the season, raising the scedlings in advance and
transplenting after 30 days would result in increased yield.
in case, the ficlde are occupled by the ‘previous crors till
late in the season, traneplunting is more adventageous ovep
the late sown direct seeded crop. In the water secarcity

arcas, sowinge in larger ereas camnot be tsken at & siretch
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and establicgh the crop. Under such contingencies nurseries
can be ralsed at intervale ond the seedlings transplanted in
& phwed menner. Therefore, the probeble yileld losses in the
late sown crops could be made good to a greater extent by
raising the paj nurseries in advance end trensplanting the

seedllngs late in the sesason.

4.16, LEffcct of westher parameters on yield componentg and

1) Boll number per piants The acoumulated ¥IU ané SR values
were recorded from the date of firet flower to maturity for

sach sowing to study their effect on the boll number.

Multiple regreggion eguation

Y = 0.59 PIU + 4.2, 2R - 48,99 (8°0.85 )

Out of 85 per cent of total variation in boll number
indicated by the R? value, 76.9 per cent was contributed by
solar radistlon. In the 14th August sowing more number of
bolle produced might be duc to mors emount of solar encrgy
recelved over a longer boll maturstion period. At the optimunm
SR levela, thore would heve been o concurrent production of
sympodlal branches with new squares. There was a gradual
rcduction in the accunulated SR levels with the late sown
crops, 1imiting the production of new sympodial branches, Added
to this, there would have boen a decrease in photosynthetie
activity of the plants., This night heve increased the shedding

of florel parte owins to the nutritional imbalances, & polnted
out by CGuinn (1974).
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The eccumulated PIU, however, had no significant effect
on the bell number. The temperature differences might hove beon
smaller to produce any distinet effeet. Thllg and Lemert (1973)
obegerved that there was no relationship between boll retention

and maxinum and nininmun temperaturss.

ii) Seed_cotton yield (Fig.6) ¢+ The accunulated PTU and SR

values for the total crop period were taken,
Y = 0,445 PIU + 2.81 SR « 095,500 (E° 0.848)

Eighty five per cent of the total variations in the cecd
cotton yield wes governed by the PIU and SR levels during the
grop pericd. Oul of this, 74 per cent wus accounted for by
the SR levele recelved during the cropping period as broughte

out by the significant regression coefficient,

A gradual reduction in PIU values for the erops sovn
from 14th August to 15th Septenber was observed. Tor getting
sboui 30 g/ha of seed cotion an asccumulated PTU of 27,000
{2,500 groving degree deys) and 3R of 40,000 Cal cm“g (222 Cal
em™2 day”ﬁ) would be required under Coimbatore condition.
Sinmilar models with growing degree days computed by lemban and
Low (1972) revealed that it wes possible to obtalnm 3000 kg of
geed cotton/ha with 2230 growing degree daye, if the average
level of solar rediation was 580 Cal om™ Gay”? for a crop

sown in October and harvested in Hay.
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4.17. Cuality characters
4.17.1. Ginning percentage (Table 17) ¢ %The date of sowing

and tronsplanting hed no influence on the glnning per cent in
both the cropping seasons. The resulis are in ogreement with

those observed by Abrhem et gl. (1980).

Application of different doses of ¥ did not have any
effect on ginning per cent. Simllar observations were mode
by Vankhede and “adapal (1977).

The ginalng per cent di¢ not differ between higher
population (?22) and lower level (Pyp)e The results arc in

line with those reported by Puxton gt al. (1977).

The resulte of the preseqt study indiceted thot ginning
per cent was not altered duec to the téansplanting with different
ages of geedlings., Similer obaervatiqns were made by Dodade
(1965). |

4,172+ Lint index (Table 17) : Much variations were not
observed in lint index for the shifts in the date of sowings
and trencplantings. Misra end Melik (1979) reported that cow-

ing seasons had no ce¢ffect on lint index.

Iint index was not influcnced by the levels of W in
both the cropping seasons., Chany (1979) reported that there
was no influence of W on lint index in CBS 156 cotion.



Teble 17. Ginning per cent, lint index and sced index in

cotion
{ inning Lint index Seed indexm
Treatnent per cent
1980 1981 1980 1981 1980 1981
14th !&ugust 32»2 3209 467 409 Q.4 9@8
29th Augusi 3221 3245 4.5 4.3 9.5 9.8
13th Sepienber 32:5 31.9 4.6 447 G5 8.9
£aly, 031 0043 0435 0.42 0,21 0449
CoDo(?ﬁ‘-’Goos) FoeSs FoHe HeSo Walo HaSe I?QSQ
3‘3'«;50 32.28 = 4.6 o 9.8 o~
SGFtD' 093? b 0055 aad 0&21 <o
CGPQ(P’::QGQB) ﬁoSo - cha fanad 0046 w»
??8 L 3295 haad 4‘? bl 9‘8
sz = 32@4 g 405 hind 908
S'EEO - 0443 - O.de - 0.49
C&D.(PQOQOS) bl NeSoe - %Gsc o 33030
Tirect souing 32.2 35204 4.4 4o6 9.4 9.8
20 day - %204 - 4.7 - 9.9
30 day 321 32.5 4.8 467 9.4 9.8
45 (3357 B2.4 B2.4 4.7 4.5 9.5 9.8
S.E}»}. 0,21 0429 0,21 0o32 0.6 0041
Cole (P=0.05) Tede NoBoe Nele  HNofio Nalle  HM.8,.

Hiote
Hello

Interactions are not significent
Not slgnificent
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Population levels didé not ceusce any variation in 1lint
index as reported by Wankhede and Sedapal (1977).

The transplanted crope with different ages of scedlings
did not differ in lint index in both the seasons. The results
ere in line with the earlier findings of Krishnedoss gt sl.
{(1979) that transplanted crop of Varslakshmi did not differ

in lint index with direct sown crops under reinfed conditions,.

4.17.%. Seed index (Table 17): Different dates of sowing and
transplenting dié not csuse any variation in seed index. Such
a non-gignificant effect of sowing dates was also observed

by Sivakumer (1977).

Application of 150 kg Hi/ha hed e positive influence on
pecd index over 90 and 120 kg K/ha. 411 and Chandreumohan
(1974) observed an increase in the seed index for the applicat-

ion of 60 kg N/ha with the variety MCU 1.

Population levels had no digtinet effect on sced index.
The results are in agreement with earlier findingo of
Krishnesswamy {1979).

Jo variations were obgerved with different ages of gecle

lings trangplented in respect of the sced index.

4.17T.4. Mean fibre length (Teble 18)s Meon fibre length was
superior with the 14th Auguat sowing and transplenting in both

the cropping seasons. The resulis are in sgreemont with that
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of Abrhen ¢t gl. (198C). They observed thet early sowings
fevoured the fibre length in the cultivar, Varslekehni.

Nitrogen levels had no digtincet effect on the mean fibre
length. Similar none-gignificant effect was reported by Shalaby
et at. (1977).

The two poptlation levels did not show any variation

in mean fibre length as observed by Baker (1976).

The transplanted crops were superior in mean fibre
length to the diprect eeeded crops. Inprovenent in fibre length
with transplented crops was observed by Bodade (1965).

4.17.5. Katurity coefficient (Table 18): The date of sowing

or transplenting had no influence on maturity coefficient.
The resulis are in agreement with the earlicr observations of
Misra and Malik (1979).

Maturity coefficient was not influcnced by the levels of
nitrogen tried in the present gtudy.

Population levels did not cause any distinct varlation
in this character. Similar effect of population was observed
by Baker (1976).

The results of the present study revealed a nonegignie

ficant effect of trunsplenting on thls charecter.
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4417.6¢ Flbre fineness (Table 18): The fibre fineness was not
affected by the dates of sowing and transplanting. The results
are in confirpity with the eerlicr findings of Kanniyan and
Belasubremenian (1952) and Misra and Malik (1979).

Levels of W tried did not hewe any influence on this
cheractor as observed by Chamy (1979).

The two levels of population compeared in the present
study failed to produce any effect on the fibre finenecss. 4#As
found in the present gtudy, Baker (1976) observed a non-
significent effect. '

The crops {transplanied with different ages of seedlings

had no effect on the fibre fineness.

4.17.7«. Bumdle atrengt@ {Table 18): The dates of sowing

and transplenting ha no influence om the bundle strengthe
Abrhan et al. (1980) found that the sowing dates hal no effect
on bundle strength. Neither the nitrogen doses nor the populat-
ion levels aifééted the bundle strength in the present study.
The results aré in confirmity with the carlicy obgervations

of Jagenathan (1979) and Baker (1976) in respect of W end

population levels, respectively.

4.18., Crop duration
4.18.1. Humber of days to flower (Table 19): The crops sown

and transplanted at fortnightly intervslsirom 14th August 4id
net differ in the time vrequired for flower initiation. The
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mognitude of variation in the climatic factors might have been
amall to effect eny change in the duration. In the present
study, the correlation between the accumulated PTU (rw0.433)
and SR levels (r=0.,408) with the days lapsed for flower inltice
tion was found to be non=~gignificant, indicating the absence

of the effect of the weather clements. Chemy (1979) did not
observe any difference in respeci of flower inltiation period
in the crops raised under the two contrasting seasons of

winter and sumner,

The nitrogen levels had no cffect on the duration of
flower initiation,

In both the years, the populatioﬁ levels exerted no
influence on the flower initiaticn periéﬁ of the direct seeded

and the trancplanted crops.

Tho direct seeded crop tcok 10 and 1% days more %o
produce the first flower a8 ggeinst- the 3C and 45 day old
seedlings, respectively. However, the difforence with the 20 day
0ld seedling was only four days. $he earliness in the trange
planted crop wass attributeble to the early chift fron the
vegetative phase to ﬁhé flowering phese, forced by the physioe
logical ageing of the seedlings., Similor reductions were
choerved by Arunachalem ond Romanujem (1981). They also found
that the megnitude of decrcage wag proportional to the age of

geedlings &t transplanting.



4.18.2, e (Table 19): %he

direct seeded and the tranaplanted crops of 14th Auguet
required wmore number of days to attain the cpen boll stage
then those raised on 29th end 13%3th September. However, the
differencc was noarrow between the latber érepsu Tven though,
the flowopr inltiastion period did not 4iffer among the date of
gowings, the number of days required for the boll development
was more with the 14%th August crops. The shoriter boll paiturate
ion period with labte gown crope night have been due to the
drop in night temperature during the months of December and
early Januery (Fig.7). This increased the relative tempere
ature disperity (RID) which might have hastoned the meturity
of bolls. In the present giudy a significant positive cope
relation was observed between the accumulated PIU (0.848),

5 levels (G.Eﬁo) end boll maturation reriods. Young gt ale.,
{1980) obsexved that decrcasing night temperature increased
the effect of heat degree units. They further reported that
the delayed sowings had 2 diminished eccumulation of day
degrees with the shortened boll maturation period,.

The duration from sowing to the open boll stege wag
not affccted by the nitrogen levela.

The population levels hed no influence on the time
reguired %o attain the open boll stage.



39

FiG.7 EFFECT OF WEATHER DURING BOLL MATURATION PERIOD

——— e T.MAX C

T

o —-—-0 T.MIN

S.R.

Xx Acc. PTU

><o\~Eu /1°3 ¥ s

(000,) Nld S 2 8 2 © g o
o ~ o #% JINZIE°
! ! SL I I S N O A B
A
g >0l p
\ A
w u*\ IIW.D._.mAlI.u\.q <
5y Z
/ ¢ N\
| x] d=alued p®
% g0l e——p 7
\ 77
/
o :
% K —>0l4<e—r( A
| / o
/
x NIVohmTq‘ M
L | (o) l _ |
- o o 'O ) ® N O
™ ™ ~ o~ - - -
XV L (3 ) NIW
1 | | R I | S T
W O  © W O W O Ww O Ww o Ww o
W OV v MM NN -
)

(.(AVvO

00I¥3d NONVINIVIW 1108

a3s el

Ny 4362

Gl

d3s €l

NV ;6

2NV f.ﬂ_.

DATES OF SOWING



100

4,183, Total field duration (Piz.8): In both the cropping
seasonsg, thore was a reduction in fleld duration by about a
weck in the 29th August and the 13th Septenber zown and irance
planfed crops as agalnst the 14th August crope In the presont
gtudy, the total duration of the crop wap influemced by the
weather perameters, as revealed by positive correlation co-
efficients with P90 (0.585) and SR values (0.822). In the
year 1980, the total reduction with the 30 day o0ld secdling
wes 10 - 15 days and in the cese of 45 day 0ld scedling, the
range was 15 « 20 days as againet thelr respective direct
sowinge under different ﬁatéso During 1981, the reduction

wag 5«7 days with 20 day 014 seedling, 10 = 17 days in 30 day
0ld occedling and 17-24 days under the 45 dey 0ld peedling.

The results reveealed that thers was an overall seaving
injfieié duration by about 2 weeks with the %0 ¢éay 0ld seed~
ling and 3 weeks with the 45 day old s=eedling. Similar
reductions in the ficld duration with the. transplanted crops

were observed by Arunachazlam and Ramanujam (1981).

1

4.18.4, Per cent of seed cotion harvested at 150th day (Table 19):

the duration of the crop has to be limited to the extent when
the maxinum yield is obﬁa%ued before releasing the fleld for
the subsequent crop. Thegeffecttve earliness index cen only
be based on the production of seed cotton at the particular

period in the piecking phease.
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Table 19. Humber of days to flower, boll opening and seed
cotton yield at 150th day

Days to Daya to feed cotion
flower open bell yield at 150th
Treatment day(gggaﬁﬁnt ko

1980 1981 1980 1981 1980 19819

14th August 56,8 552 108,79 110.6 52.7 45,2
29th Auguet 5968 57«8 08,5 103.2 6005 50«7
13th September 54.6 5347 952  99.1 6B.0 56,9
SeEyy 2.62 1,95 2.0 2.9 23 2.0
C.Do(?@(}.05) E‘\?QSQ :3.8- 465 605 500 "295
NQO 5643 - 10043 = 578 -
N‘zg 5802 - 9906 - 6203 bt
N150 5607 b 10005 b 6100 o
S‘E:Do 2.62 haad gco - 2023 -
C.I. (p‘:OoOS) Heito b HoB. bt 2‘?030 -
P18 - 5694' hand 10262 houd 4808
Pga had 54 05 - ?06.4 - ?:)3 00
Soz"’}:‘c - 1595 - 9.9 had 2;0
C‘:.D.(?s(}.(}‘j) o HcSo o H.Ss - I‘IgS.

Direct sowing 64,1 62.2 104.9 109.1 49,5 44.8

20 day - 585 - 106.3 - 471
30 day 55.3 51.2 98.,% 102.1 £5.1 55,0
45 6ay 51.8 49,8 9602 9900 6605 570
SaED° 2.12 1.0 1.1 1.62 2.0 1%
CoDe (P=0.05) 4.7 301 2e3 3.29 440 31

Note ¢ Interaciions are not significant
eBe & Not gsignificant
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Seventy five per cent of the total duration of the
direct sown erop was taken as the bepe pericd to deternine
the eerliness of the itrcatnents. There was & progressive
increage in the per cent of seed cotton harvested to the total
for the succegeive delay in the sowings and transplentinge.
The sarliness in the late sown and transplanied crops could
be attributed to the choriened boll maoturation period. The
duration of the boll maturity wap influenced by the weather

pareneters prevailed during the harvesting periode,.

A highly eignificaont negative asscciation (r = «0.905)
existed between FIU anéd the duration of the harvest period,
On the other hand, 3R levels received 4id not have any effect
on the duration (r = «0.201) as‘ﬁh@re were not much variations.
There was a gradual inerease in the day temperature from the
niddle of Jenuary vo March which coineided with the peak
harveste of the late sown crops (Fig.9). Ceontrary to the
boll neturation pericd, the NIT was caused mainly by the
raise of day temperavure which would have hastened the maturity,
rosulting in early bursting of bolle. Younz gt al. (1980)
found a very close negative relationghlp between the growing

degreec days and the harveating periods.

ihe nitrogen levels had no ocffect on the earlinese in

the harvest.

The levels of population 8id not affecet the duration

of the hervesting pcriod,
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FIG.9 EFFECT OF WEATHER DURING HARVESTING PERIOD
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The per cont of harvested seed cotton to the 1otal
was grecater in tronsplented crops as compared to the direct
gsown ones. In both the years, the 30 and the 4% day oléd
pecdlings did not differ omong themselves. In 1981, the 30
end the 45 day old seedlings recorded significantly increased
values over the 20 day old seedlling. Thus,transplanted crops
exhibited a definite ecarliness over the direct seeding which
was also supported by the datso on the ecarliness in flowering,
boll moturity and ithe tetel field duration.

4.19. Energy convergion efficiency (Table 20)

The quenium of soler encrgy available for photospynthesie
during the cropping period was higher in the year 1980 then
1981. A progressive decrease in the quéntum of SR received

for oach shift in the sowing dates (Tig. 10) was recorded.

Highest energy conversion efficiency wae recorded in
terms of biologlical ag well ag econonice yield with the 14th
Auguet sown and transplanted crops, closely followed by the
29%h Auguet and 1%th Septenber crops. The optimun develope
mont of leaf area in the early crops might have favoured
better interception of incident radiation,increasing the
photosynthetie efficiency. The cerly sown crops hed a
favoureble climatic conditions for higher production
efflciency. Hoss ond Musgrve (1972) pointed out that the
optimun planting dateo take adventage of light énd tenpors
aturce regimes of nalure that beet fit the photosynthetie
efficiency of the cultivars.
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FIG.10 SOLAR ENERGY RECEIVED AND AVAILABLE
FOR PHOTOSYNTHESIS
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Table 20. Energy conversion efficicney in biological and
eccnomic yields of cotton

Energy conversion efficiency (Per cent)

Treatment Biological yleld Eeononic yileld
1980 1681 1980 1981
14th August 1442 1.52 0¢76 0,66
291?1’1 Aug&st 1036 1-53 0‘70 0.60
13th September 1.20 1.24 0.64 0.53
EQO 1. 14 o 0.69 -
15150 1058 - 0.68 -2
Direst sowing 1.45 1452 1.45 055
20 day o 1.5% - 0«65
30 day 1.48 1.59 1.48 0.76
45 day 1430 1,58 130 0.67

107
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The nitrogen lovels inproved the caergy conversion
efficiency. Intermg of economic yield, highest efficiocncy was
observed with 120 kg i/he followed by 90 and 150 kg N/ha.
Under 150 kg lI/ha, the LAI wes in excese of the opiimum, ine
hibiting the normal solor enerpy harveoting efficlency due Vo
mutual shading. Thie inturn nmight have resulted in nutritiond
inbalances, increesing the shedding of floral parts o8 rew-
flected in boll number per plant, The LAI might have beewm
sub~0ptimal under ﬁ90 to intercept the available solar energye.
The role of optimum LATI for efficient harvesting of solap
energy was pointed out by Constable and CGleeson (1977).

Higher porpulatlen levels promoted the conversion
efficiecncy both interms of biologicel ond economic yiclds .
Shia might be due to interception of solar rediation to &

greater extent with increased nunber of plants per unit area.

ihe energy conversion efficiency of the 30 day 0ld seede

ling in terne of biological yicld did not differ with the
direct secled crop. On the other hand, i1t recordcd z fairly
inereaped per cent of harvesting efficiency in respect of
gecononic produce. It may be interesting to note that, evene
though the crop received lesser smount of energy owing to
shorter field duratiocn, it proved superlor in harvesting more
of chenical energy (Fig.10). This mirht be due to the pre-
valence of optimum LATI for maximun photosynthetic efficiency
and production of cnough quentum of reproductive sinks for

gtoring the chemical erergy.
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4.20. Huirient uptske
4420.1. Totel N uptake at matueiiy (Table 21): Increased

uptake of Il maturity was noticed in the 14th August crops
followed by the 29th August and the 13th September cropo.

The upitske pattern closely followed the TMP. The increasge

in the upteke in the early cown and transplented crops weo
due to the increasged dry meatter production. The favourable
weather conditionm: prevaeilec was conducive for betiter growth
of the plants. Comparatively higher temperaturs reginmes pree
vailed during the cropping period of the early sown cropo
might have cansed more mineralisation and agvallability of N
to the plants. Dastur (1959) end Burben and Jackaon (1973)

observed increaped uptake of I by the ecarly sown cropsg.

Uptakte of § wac greater at higher‘levela cf W application,
K uplake wagc the highest at 150 kg n/ha'as reflected in 4ry
matter production. Similar patiern of N upteke was observed
with the hybrid cotton CBS 156 by Shenmugasundersm and
gankaran (1978). Greater uptokc of N was observed under hilghop
population levels (P,,)o This may be méinly due o more number
of plants per unit aree, resulting in higher INP and W uptake.

The uptake of N was the highest with the direct sgeedoed
erop, however, it was on par with the 20 and the 30 day old
seedlings. The lowest uptake was observed with the 45 day old
seedling. This night be due to the reduccod vegetative growth

end THP,



110

4.20.2. Total P uptake ot meturity (Table 21): Total P upioke
was higher in the 14+th August ecrop, followed by 29th Jlugust
and the 13th Scptember erops. The higher uptake could be
ettributed to the increased vegelative growth and the high
ILiP,.

Bitrogen application at 120 kg/ha incrcased the P up-
take over the 150 and 90 kg H/ha., The effect of N in
increeasing the relative absorption of P was probably due to
the inercasge in ILMP and aleo to chémical interaction betveen
K and P, stimulating root develorment and conssquently absore
ption of P, ‘Similar tyené of aptakg of P wag reporied by
Aravindbabu (1980). |

Higher population(Fgg) resulted in greater uptake of Ps
This might be due to the inecrease in DMP with more number of
plants per unit area. Venkitaswamy (5980) observed similar

uptake pattern in ICU 9 cotton.

In both the cropping seasons, P uptake wae greater in
the direct sown cropg, however, wac on par with the 20 and
the 30 day old seedlings. The lowest uptake with the 45 day
0ld seedling was due to the lesser TP,

4.20.3. Total X uptake ab maturity (Table 21) ¢ Upteke of K

in the 14th August crop was higher followed by a progressive
decline with the 29th Auguet and the 13th September crops,.

The variations in the uptake were: gimilar to thet of 1T and TUP,
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Table 21. Uptake of I, P ané K by cotton

¥ (kg/ha) P (kg/he) L (ks/ba)

Treatment
1980 1981 1880 1981 1980 9981

14tk August 150 157 19 22 105 110
29th Augugt 138 145 17 19 85 8
1%th September 91 93 10 1% 68 70
SoEﬁc 4.2 4.8 1.0 Y 245 201
CeDo(P=0.05) Q.3 1.0 2.3 2.8 53 4,6
3120 124 - 17 - 84 "
S°ED0 ' 4.2 o 1.0 - 2n3 Ll
C oDe (?’-“—0:05) 903 - 2‘3 - 505 -
?22 o ‘i43 - 21 - 95
S.ED‘ - 4¢8 - ?02 - 201
GOD.(F&OOOE) L] 1100 - 208 - 406
Direct sowing 134 140 18 20 97 95
20 day - 138 - 19 - 96
30 day 132 128 17 19 93 92
45 day 104 120 11 12 66 75
8.y , 2,9 2.5 0.7 0.9 2,0 1.9
c\,D.(PaOQOS) 5.8 5.0 144 1.8 4.0 2.8

Note 8 Interections are not significant
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The demand for Y. in the carly sown crop was more due o the

favourable weather conditions for better vegetative growth.

E&yiehanﬂran (1981) reported that uptake of X was greater in
the eceasons when fevourable conditions existed for better

‘growth.

A progresaive incéease in ¥ uptalke for the N appllication
was observed. Thig is in confirmity with the earlier findings
(Dastur end Dabir, 1962 =nd Jegenathen, 1979),.

Higher plant population resulied in greater uptake of K

due to the inereased NP as observed in the caese of N uptake.

In both the cropping seasons, %he uptake of ¥ wes highor
in the direct sown crop and was, however, on par with the 30
day old seedling in 198C and the 20 and the 30 day 0ld seed-
linge during 1981, The uptake was the lowest with the 45 éay
old secedling as observed with the upteke of W and P.

4.2 Akcononica (Teble 22)

If eny new techneology 1s to be accepted by the farming
compunity profitability shoulé go hand with increassed pro=-
duetivity. Therefore,economice of different treatnents wag
worked out for the two seasons. Cost of cultivation for each
treatment wos worked out, taking in to account the various
input costs. The net income was zrrived by subiracting the
cogt of cultlvation, Net return was divided by the coat of

cultivation to get the net return per rupee invested.
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The highest net return was cbtained with the 14th
sugust crop folleowed by the 29th August and the 13%h September
crops, This waes because of the reduction in seed cotton yield.
The net return per rupee invested was high im the 14th Auguat
crop, follocwed by the 29th Augnst snd the 13th Septenber crops.
The results brought out the imporitance of the nene~nonetery
input,ni.e, gowing the crop at the optimum period o as to

meke full uvee of the natural onvironment.

Application of 120 kg iW/ha resulted in +the highest
net return and return per rupee invested. Thig was due %o
the increased yield of seed cotﬁbn obtained over the levels.
of 15@ and 90 kg N/he,

Yhe higher population level (ng) gave a highor net

return and peturn per rupee invesgted than the lowver level (F18).

In both the cropping seasons, the tranéplantee crop with
the 50’day old seedling resulted in higher net return and
return per rupee invested than the direct seeded crop as well
as the 45 day old seedling. This wag closely followed by the
20 day 0148 seedling im 1981, Yhus, traneplanting with the 30
day 0ld seedling proved to be more cconomical with higher not
returns than the conventional direct seeding owing e higher

yleld and reduced cost of culitivation,



Table 22, Net return in cotton (Re/ha)

Net return (Ha) Net return per rupee
q postment invested {(Rs)
19€0 1981 1980 1901
14th sugust 134589 12,595 2,03 1.85
29th Auguet 10,476 8,441 . 153 1,26
13th September 8,584 6,899 1.28 1,05
S°EDa 450 495 0a11 0,06
Co])o(P-""-ans) 1’035 13139 0.25 0.15
3;3120 1 ‘39787 - ?074 -
Ei.}*"z:e 450 Ld 0011 -
oI« (P=Co05) 1,035 - 025 -
qu - 8’363 ‘ haud 10?5
- 10,511 = 1,57
SeFp - 495 = 0.06
CoDa(P=0.05) = 1,139 - 0.15
Direct sowing 9,972 7955 1647 1.17
20 dey o 8,731 o= 1446
30 dey 12,691 114405 1.89 171
4% day 8977 8,495 1.50 1.28
Selyy 308 415 0.,08 0.04
C.I)o(?:OuOS) 70%6 830 00‘:6 0.08
Prices asoumed: Seed cotion oo LB.6.,00/kg
R @ Rsed 050/1‘-'{;,'
P ee  D[B.5.00/kz
X v e 128.?060/‘3{’;

FWotes Interactions are not significant



Summary and Eonclusion




CRAPIIR V
SUMMARY ARD CORCIUSIOR

Tield experiments were conducted in the experimental
farm of the Tamil Hadu Agriculturel University, Colmbuiore
from 1979 to *B81 Yo ezplore the possibility of transplanting
cotton. f“wo cultivers (Varalakshmi and MCU §), two methods
of nursery practices (Fal nursery and polythene beg) couplod
with three ages of seedling (20, 40 and 60 day: ) vere coOm=
pared with direct cowing in o randonised blocks deszign during
1979,

Beged on the results of the first year experimentation,
treatments were modified during the subsequent years. During
1980, two sges of scedlings (30 and'4§ day ) along with direct
seeding were compared under three ﬁétea (14th Auvgust, 29th
Augrust and 15th Septomber) at threel levels of § epplication
(90, 120 and 150 kg/he), while, three eges of seedling
(20, 30 end 45 day) with onc éir@ctsseeﬂing wore gtudied
under three dutes during 1981, Twoipopalatien levels (17,860
and 22,222 plantg/ha) vere incluéeﬁtin the place of nitrogen

levels. The experimeonts were tried in a gplit plot design.
|

Obacrvations on %he‘elimatic:parametera, grotth Cofle
ponents, yicld components, yield, quality cheracters and
nutrient uptake were recorded. A brief svmmary of the
reeuits obtained and the conelusiong drawn are pregonted

below,
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The mean maximum end minimum temperaiures preveiled
during the cropping periods were 29,1 and 19.8 in 1979, %0.9
and 19.8 during 1980, 29.9 and 19.2 °C in 1981, respectively,
as egainot the 30 years average of 30,0 and 21.1 °C. Maxinum
temporeture did not deviate from the normal, while a slizht
reduction in the minimun temperature was observed. The
dorived pmeteorclogical parameiers such as eccunulated PIU and
SR levels showed a slight variation between 1980 ond 1981
geasons. The acecumulated PIU during the cropping period of
1980 and 1981, respectively, were 29,750 end 27,824 ané the
SR volues were 43,110 and 41,607 Cal em~2. Reinfall during
the crep period was 955 mm in 29 rainy deys in 1979, 484 mm
in 19 rainy days in 1980, and 243 mm in 27 rainy days in
1681 as égainet the 30 years aversge of 443 mm in 30 rainy
deys. The amount of reinfall during the 1979 ceropping geascon
was abuormal. The contlnuous rainfall Suring the month of
Yovenber rendered plant proicetion measures difficult.
Besides, the éloudy weather with reduced solar radilation
levels fevoured shedding which brought down the general yileld
level during 1979.

Among the cultlvarg, the hybrid, Verlakshmi was found
t0 he superlior in respect of growth characterebyield conmponents

and yield potential to the varlety MCU 9.

The two nursery metheds viz., Pal nursery and polythene

bag 4i1d not exhibit any differentiel influcnce on growth
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characters, yield components and yield. On the basio of
cconomics, easiness in raising and meintenance, pai nurcgery
offered scope for large scale adoption. The extent of establishe
ment of gseedlings in the main field ranged from 92«98 per cent

while,the gormination wee only 86-92 in the direet seeded crop.

The crops sown and trensplanted on 14ith August were taller,
had larger- LAI and T3P, ‘he number of monopoéis, sgympodisc,
fruiting points and boll number were greater &s compared 10 the
29th August and the 13th September crops due to the reduction
&ﬁ PIU and SR levels prevalled during the rewspeective cropping
periode. The SR levels hed a significagt influence on grouth
compononta. Lhe SR 1evels‘receiveé was low due to the cloudy
mongonic weather during the months from October o Dec&mbera

resulting in low boll number in the labe osown eropo.

4 reduction in sced cotion yicld to the tune of 9 g/ha
wag obseoived with the 13th Sepiembor erops ao compared to the
14th August crop. About T4 per cent of the total veristion
in seed cotion yielé could be attributed to the guentumz of SR
recclvedéd during the cropping geriods as brought out by the
gsignificent positive regression coefficient., Tor getiing about
50 g/ha of seed cotton, an accumulated PTU of 27,000 (2,500
growing degree faym)and & SR level of 40,000 cal en™2 (222 eal
em“géay’?) would be required.



The date of sowings had no influence on the quelity
charactere, ilke glaning per cent, lint index, seed index,
naturity coefficient, fibre fineness and bundle sitrength,

except the flbre length which wag superiop in the sarly crop.

The boll nsturation period was longer with the 14+th
August crop. The shorter boll maturaition period with late
sown crops might heve been due to a érop in the nirht tepperae
ture, increasing the RTD during the nonths of December end
January. There was a glgnificant poeltive correlation between
voll maturation period, PTU and SR levels. The total f£isld
duration of the crop sown on 13th Scptembor got reduced by
15 days due to & shoritened harvesting period. There wap a
dininished sccumulation of PYU and SR values with the late

£50WN CropS.

The solar energy conversion efficiency was high with
14th Sugust sown and transplanted crops dtue to a larger LAI
and higher TITP?, The uptale of the major nuitrients was greater
with the early crops,owing to a belter vegetative growth and

end increased IHP.

Application of W at 120 kg/ha Favourably influenced
the number of fruiting poinits, boll number, boll set and seed
cotton yleld. An interaction efieced 'between the ¥ levels and

the dates of sowings was observed. Applicetion of 120 kg N/ha
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was economical for the 14th August crops, while 90 kg N/he
was more cconcmical for the 29th August and the 13th September
cropse. The levels of N had no effect on quality characters
except the seed index., Nitrogen application promoted the
solar energy conversion effioclceney by increasing the IMP,.

The uptalke of P and X increased with the enhenced epplication
of H.

Plant height, LAl ané IMP were increasod at highepy
population density. The yicléd components of ihe indivicdual
plants were higher under lower population. The higher populae
tion level reéulﬁed in cnhanced seced cotton yield because of
jncereased number of plants per unit area, However, &n
interaction effect with dates of sowing indicated thet ths
population levels were of no conasequence with the 14th August
crop, while, the higher level narkedly Increased the yield urder
late sown conditions. WNone of the quality characters was
effected by the population levels. Solar energy conversion
efficiency was greater with highey population. The upiake of
H, P and K was more with the higher population.

3 The transplanted crops were shorter thaq the direct
sown ones. &Himilar trend of reduced TLAT and THP wae algo
obgorvod. Higher nunber of bolls due to greater boll set was
obsecrved with the 30 dey old secdling.
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in 1979, the 20 day 0ld secedling produced higher seed
cotton than that from the 40 and 60 day old scedlings and as
much as 97 per cent of the @irect sovm erops. During 1980
and 81, the 50 6@3 0ld seedling exucelled the vrespective
direcet sown crope in seed cobion yield, During 1981, the
20 day o0ld geedling was distinetly superior to the direct sowing
and the 45 day old ecedling. The incresse in sced eotton
yield with the %0 day old seedling was more pronounced papti-
cularly under late transplented conditions es egainst ite
respective direct seeded crops, The seed cotton yleld frem
the 30 dey o0ld seedling trancplented on 29th August weos
comparable with that from the direct oeeded crops sown on
14th August. Similaprly the 30 dey 0ld scesdling transplanted
on 15th September resulted in enhanced seed cotion yield ovep
the 20th August direet seeding.

The uee of 30 day o0ld seedling could bring in a roduction
of two weeks in field duration os compared to the direct:
secded crop. The solar energy comversion efficiency in respsct
of economic yield was greater with the 30 day 018 scedling es
pgaingt the direct sown crops. The transplented crops didé not
differ in quelity characters with the direct seeded cropao,.
The meen fibre length was even greater with the 20 and the
30 day old seedlings than in the direct seeding, The uptake
of §, P and K with the 30 dey old seedling was almost equal to
that of direct seeding and was superior to the 4% day o0ld seedlings.
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Yrom the results of the present study it nay be
concluded that the hybrid, Varalakohmi is proferable to RHCU 9
in reepect of yield. Raising seedlings through pel nursery
ic economical and eazgier for adoption in large scale by the
farmors, By resorting to transplanting, it ie possible to
achicve & high plant stand in the main fileld, Gap filling
can be fone on the 4%h day iteelf after transplanting with
the geedlings from the same nursery. The optinmum age of

seedling for transplanting is 30 days.

The major congtrainte in sowlng the cotton at the
optimum period in the scason are the belated hervest of the
previous crops, delayed avallability of water In the canals
for irrigzation and low water levels in the wells. Under such
conditions, transplanting would be a viable technology to tide
over the situation.-%égi nurgeries can be raised in advance
depending upon the anticipaited delay and the geedlings transe
planted e scon the ficld is ready. Transplanting could be done
over a pericd of one month beyond the normal sowing date. The
yield advantage would be greaier witﬁ the crops trencplanted
late in the sceson as compared to a direct seeded crop sowm
even a fortnight pror +to transplenting., The farm water
budget ean be regulated by having staggered transplantings
of peedling according to the availlability of water.
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Tield duration is of great conseguence in the adoption
of multiple cropping systems. Traensplanting the 30 dey old
seedling offers ample scope in reducing the fielé duration
by about two weeks. The net return with the 30 day old
seodling would be nore due %o incrcssed yield and reduced

cost of cultivation,

The other agronomic practice that complements the
transplenting in compensating the yleld losses under late
sown conditions ie the enhancement of population density.
Trensplanting the 30 day old seedling with a population of
22,222 planta/ha during the first forinight of September
would increase the yileld by sbout 5. q/ha over the normal
population of 17,860 plents/ha., Tor the crops transplanted
late during the first foritnight of Septembor o lesser dose
cf Q0 kg)ﬁ/ha is more economical over the reconmended dose
of 120 kg N/ha. Thus,transplanting proves to bé\a sound
aéronomic practice in compensating the probable yield loss
due %o late direct seeding.
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APPENDIX I
Weather data for the eropping perilod (1979-82)

Humber Standard week Rainfall Temperature Relative Solar
{(mm) {e¢) humidity(4) raﬁi&ti%§
Maxi- Mini- O722 1422 °&l oo”

nam mun  hrs, hra, day"'1

1978
32 Aug. 612 19.7 29,5 22.2 1T 59  235.4
3% 13-19 - 32.6 21,1 81 49  254.8
34 2026 0.8 32,1  21.5 S0 49  £50.4
35 Sepe 27= 2 1.0 32,2 217 N 49  228,7
36 3m O 4.3 32,2 22,0 89 56  178.1
37 10-16 28,.6 3241 22.1 G2 57 198,5
28 1723 68.4 28,9 21,9 93 72  188.4
39 24=30 - 30,7 22.1 81 54  231,0
40  Octe 1= 7 19,8  32.5 20,9 88 50  239.4
41 8-14 46.2 . 30.9 2263 Q4. 59 17844
42 1521 B.4 31,2 20,5 87 43  215.3
43 28<-28 88,3 2963 213 93 T0 18841
44  Nov. 29« 4 56,4 29,6 21,0 95 60 25,3
45 511 21,7 27,7 21,3 9% 5  179.0
46 1218 283.0 27.3 21.2 96 B4  172.3
47 16-25 29%.6 27.4 216 94 95  217.0
48  Deco 26w 2 15.2 28,3 21,6 94 65  201.8
49 Fe 9 0.7 28,2 20,0 93 61  252.4
50 10=16 ST 28,2 2048 S1 60 220.,8
59 17=23 - 29.5 19.1 91 45  226.7
52 24=31 0.4 28.5 17.2 g0 49 251.0
1980
1 Jene 1= 17 - 20.4 16,6 85 43  252.8
o B=14 - 30,6 15.7 89 37  257.2
3 152 ] - 29.1 174 85 28 2500
4 22-28 - 0.0 14,7 85 30  251.2

{Continued)



APPENDIX I (Continued)

b

Humber EStandsard Raein- Temperature Relative golar
week fall (e humidsty (5 raaiatign
(@) Hawi- hinie 0722 422 Cel o@”
;U num hrs. hrs, day
5 Febe 20= 4 - 20.8 1741 81 38 232,.6
6 He11 o 31e6 1749 85 32 246.0
7 12=-18 - 32,0 16.8 83 29 2513
8 18=25 - 33.3 1645 a1 23 2724%
9 Mare, 26« 4 - 34,7 1961 84 28 26542
0 =11 - 34,9 19.3 &4 33 2551
1980
32 Aug., 6=12 - 31T 2144 70 50 20403
33 13=19 4.1 30,3 22.3 8z 58 2777
34 20=26 16 31,0 22.3 76 53 222,.5
35 Sepe 87 2 - %1.8 22,1 ™ 47 224,.,0
- 3B B 9 - 313 2243 81 56 195.1
37 10=16 - 32,6 2066 88 46 206,%
38 17=23 603 32,7 20.8 91 47 245.2
39 2450 11.2 31.2 221 92 58 20543
40 Cets 1= 7 - 31.T 2243 88 55 218.0
41 814 47«1 30,7 21.5 92 68 214.2
42 121 161,53 30,5 21.5 91 &3 204 «0
43 22«28 12 303 2144 91 62 2637
44 Nove 29« 4 Te2 31¢2 1961 a5 38 249.6
45 511 46,3 30,6 19.8 a0 45 212.2
46 12«18 141,99 28.0 21.6 95 75 280.4
4% 19-25 347 28B,T 2043 91 56 201.9
48 Doc. 206~ 2 0.8 30,5 18.5 87 52 136,7
49 3= 9 5.6 29.8 19,7 88 52 20846
- 50 10-16 - 30,5 19.6 83 45 217.3
51 17«23 12 2Ge3 1844 £6 55 - 16543
52 2431 - "29.6 19,1 90 50 179.6

(Continued)



APPENDIX I (Continued)

Humbep Standard Raine Temperature helative Solayr

weelt  fall °c) humidity(4) radiation

) Mexi- Mini- 0722 1422 Cel cul
munm mum hre. hra. day

{

1981

1 Jan. 1= 7 - 30,1 18,3 83 42 220,0
2 8=14 - 30,8 17,3 90 40 2416
5 15-21 - 28,7 8.9 82 50 192,0
4 2228 - 30,6 18.4 88 48 242 .0
5  Teb. 20- 4 - 31,9 15.4 87 38 251,53
6 Y - 32,0 18,9 85 38 244,0
7 1218 - 32,1 18.2 T7 36 252,0
8 19-25 - 32,2 15.4 73 25 263,0
9  Mar., 26- 4 - 33.8 15,9 77 17 273.5
w0 5e1 - . 33.9 20,1 86 30 __ 257.2
22 Aug. G=12 4.0 30.2 22,8 T4 62 2325
33 13~19 5¢7T 306 22,7 80 63 202.5
34 20~26 6.6 31.8 21,6 8 55 217.7
35 Sepe 27= 2 19,0 30.0 21,7 92 T3 146 .5
36 3w 9 11,6 31.4 21.6 90 52 221.5
37 10=16  T5.4 29.5 21.4 96 71 1804
38 17-23  31.0 29,6 21.8 8 170 192.2
39 24-30 - 31,7 214 81 48 240.5
40 Oete 1= 7 1644 313 20,3 8 52 209.6
41 8-14' 59,2 20,8 21.4 93 64 171.8
42 1521  T4.1 29,3 21,6 91 65 15761
43 22-28  29.2 28.2 19.9 94 95 13746
44  Tove 29=- 4  60.9 29,5 20,5 91 T3 17541
45 5=11 23,8 30,0 21,5 95 74 181,.0
46 12-18 - 20.9 2.3 89 56 2139
47 19-25 - 30,1  17.5 88 47 245,.3
48 Dec, 26m 2 €0.0 28,0 19.4 90 76 144 46
49 3w § 20,0 28,7 17.2 92 67 21644
50 1016 0.2 29,0 15.2 93 58 226 .4

{Continued)



APPENDIX I {(Continued)

Nunber &Standard Rain- Temperature Relatlive Solapr
week fall o) bunidity(#) radistion
(M) eyt Winie 0722 1422  Cel em”3
mum nun hrs. hrs, day
51 Dec. 17-23 13.2 27,3 19.6 94 T4 1376
52 24-51 - 28,4 16,0 96 64 2309
1982
( Jane 1= 7 - 28.2 1647 93 49 22445
2 814 - 28,6 17.8 89 48 225.3
3 1521 - 29,7 16.2 92 44 25240
4 2228 - 2942 1T.2 91 40 219.%
5 Febs 29- 4 - 3Ce1 16.7 B9 42 2572
6 5«11 o %19 18.4 82 32 280,0
T 12-18 - 2.2 15.3 79 21 266.8
B8 19=25 - 3.3 176 85 27 274.2
9  Nar. 26= 4 - 34,0 17.8 19 2 27840
10 511 - 35.2 20,6 82 33 270.0

oo k70 dord 5 VY Lbay
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APYERDIX I (Continued)
Mean of 30 years (1951 - 1980)

Reinfell (mm) Temperature Relative Hours of
°C humidity bright
Mon‘ths (#) shnshine

Total Rainy Mexi- Minile 0722 1422
days pur muam hrs. hes.

January 6.0 0.59 29.0 17.8 87.5 46.5 87
February 6.8 0.49 315 18,7 B4.2 41.0 9.3
Harch 16,7 0.69 34.3 20.1 81.8 34.0 10,0
April 20,1 2.1 351 23,0 84.0 55.2 849
May 68,0 3.0 34,0 2347 Ti.6 48.5 6.6
June 40.8 2.8 31.8 2340 T8.8 55.8 9.7
July 54.9 3.0 0.1 22,3 83.2 58,7 4.3
Augusgt 4.6 3.0 30,7 22.4 82.8 57,2 Tt

Soptomber  46.7 4.5 31,3 21.8 85.5 55.5 7.1
October 164.0 9.2 30,8 21.3 91.0 60.0 6.3
November  160.1 96 20,3 20.5 9140 5740 646
December 24.8 2.7 27«1 1847 90,0 5T7.2 1145
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